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That’s why thousands of business concerns are equipping their trucks 
with these pioneer heavy-duty pneumatics. 























They have found that the cushioning powers of ‘Nobby Cords’ make 
it possible to speed up their trucks with perfect safety—to get more trips 
or longer trips each day, 


—and at much lower cost. 





‘Nobby Cords’ absorb the impact of the road—keep your truck out 
of the repair shop, lengthen its life and reduce replacements of parts. 
Many users estimate that ‘Nobby Cords’ decrease truck depreciation fully 
50 per cent. 


And the smoother operation of the vehicle saves materially in gas 
and oil consumption—frequently as high as 30 to 40 per cent. 


‘Nobby Cords’ are extra mileage tires. They are built of many layers 
of strong, sinewy cords imbedded in live, springy rubber. They are 
tough—incredibly strong—absolutely dependable at any work you have 
for them to do. 


Our nearest Truck Tire Sales and Service Depot can supply you with 
‘Nobby Cords’. 


nN 
. a a 
ee ‘ 








For passenger and light de- 
livery cars—‘Royal Cord’, 
‘Nobby’, ‘Chain’, ‘Usco’ and 
‘Plain’. Also tires for cycles, air- 
planes and solid tires for trucks. 
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HE men who have experienced the benefits of 
correct lighting 4vow that their firms have prof- 
ited by it. They 4vow they are doing better work and 
doing it quicker—with greater safety and less waste 
of material—than ever before. And they feel better 
physically and are better satisfied with their jobs. 


The character of firms that are installing scientifically cor- 
rect lighting is proof in itself that the investment is profitable. 
Big buyers are usually careful buyers. They purchase on 
a basis of proved facts only. 


BEN7AMIN 
Industrial Lighting 


is successfully serving the foremost industrial institutions 
of America. If your plant is incorrectly lighted, you are 
working at a disadvantage—wasting time, money and 
materials. 

Men work better, faster, more profitably when they work 
in the safety insuring rays of Benjamin Industrial Lighting. 


At Your Service 


The experience and guidance of Benjamin Illuminating Engineers is gratis. 
Their counsel implies no obligation. Copy of .‘*Handbook on Industrial 
Lighting’’ gives further details. If you prefer, consult your own engineer, 


contractor or architect, 
Address Chicago Office 


BENJAMIN ELECTRIC MFG. CO. 


Chicago New York San Francisco 
BENJAMIN ELECTRIC MFG. CO. OF CANADA, Ltd. THE BENJAMIN ELECTRIC, Ltd. 
Toronto, Canada London, Engiand 
Automobile Specialties 


B AT Alok | i Panel Boards and Cabinets 


PRI CTS 
RODUCTS_ Punch Press Efficiency and 
Safety Devices 
Porcelain Enameled Reflectors & Specialties 
Iron, Brass and Aluminum Castings 
Drawings, Stampings and Spinnings 
Sheet Metal 
Consulting and Engineering Service 


Two-Way Plugs 

Wiring Devices 

Electrical Specialties 

Weatherproof Lighting 
Apparatus 

Store and Office Lighting Fixtures 

Gas and Vapor Proof Lighting Units 

Marine Lighting and Signaling 
Apparatus 

Benjamin Industrial Lighting 


Industrial Signals 








Makers of Thinds More Useful 








a 















ORS 







SCIENTIFIC AMERICAN April 12, 1919 





DOMINANT 


Everywhere one sees the big, dominant MACK pushing 
masterfully forward on street and highway. Foodstuffs, raw 
materials—the products of farm, mine, forest and factory— 
are all hauled speedily and certainly by MACK Trucks. 

They settle the questions of greatest trucking efficiency and least 
operating expense. Special MACK bodies, labor-and-time-saving 
loading and unloading appliances add to economical operation. 

MACK performance is daily performance. That’s the whole 
story—what every truck purchaser should demand—what thousands 
of MACK users get. - < o- ee ogee - 

Made in 1, 1%, 2, 3's, 5% and 7% tons. Ready for immediate 
delivery.. Send for specifications. 


INTERNATIONAL MOTOR COMPANY, New York 
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General view of the elevator and two-car dumper at Sewell’s Point, Va. 


The Biggest Car Dumper in the World 


HE United States is the land of big car dumpers. 

Our medium-sized coal cars haul 45, 50 and 60 short 
tons of coal; the giants used to a greater or less extent 
on the Norfolk & Western Railway in hauling coal from 
the Alleghenies to tidewater at Hampton Roads have a 
capacity of 100 tons. Naturally, then, the dumper 
must correspond. But the Virginian Railway at Sewell’s 
Point, Hampton Roads, Va., has recently installed a 
dumper to handle 120 tons at a trip, without having been 
foreed to this step by any increase of railroad coal cars 
t0 @ corresponding load capacity. 

The new installation handles two 60-ton cars simul- 
taneously. Two loaded cars, standing end to end, are 
Overturned sidewise and their contents dumped. 
American dumpers always operate by overturning the 
cats sidewise, thus differing from standard British 
Machines. These latter tip the cars endwise. This 
fecessitates an end-gate on the car to permit the dis- 
charge of the coal. The English tip about 70 degrees, 
Which is an advantage, and are often able to accomplish 
tipping with skeleton equipment very simply operated. 

ver, compared with the American giants, their cars 
are for the most part almost toys. 

At Sewell’s Point there are some millions of tons to be 
' ed per year, so that high capacity is of the utmost 
importance. In about two minutes, the new dumper 
g0¢8 through its cycle of operations and dumps its 120 
tons. 


One of the most interesting things about a car dumper 
=the most interesting, perhaps, next to the method of 
overturning — is the little cable car called a “mule,” a 
Darney,” ‘a ground-hog.’’ Modern American ear dumpers 
ame, as a rule, elevated more or less ab>ve the general 
level. This is done purposely with the object in view of 
shortening the vertical lift. The effect is to reduce the 
period required for the dumper to go through its cycle of 
Operations, and thus ‘acrease the capacity of the dumper 
t0 overturn and discharge coal. There is a longer or 

ter inclinea approach to the site of the dumper, over 
which the mule pushes the one or more loaded cars which 
18 bringing to the cradle ot the dumper. It runs on 
it$ Swn track, located between the rails of the standard 
Wack. At the bottom of the approach, its track drops 
to enable the mule to get underneath the car or cars 
Which it is to bring. It is thus able to get back of the 
fF and into position to shove it up the incline. Under 
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First and final positions of the carriage and car 




















Incline to dumping platform, showing transfer car 


The dumper in action, with two cars in the overturned position 


some conditions, it has been found desirable not to depend 
upon gravity to return the mule from the top of the 
incline, but.to attach the ‘tail’ of the cable to it and 
return it by power. 

The regulation method of overturning cars sidewise 
in an American dumper is to run the loaded car out on 
the platform of an L-shaped cradle, and after hoisting 
the whole to the desired level, to overturn both car and 
cradle. The L turns on an axis parallel to the junction 
line of the horizontal and the vertical parts of the cradle, 
this axis being so placed that the horizontal arm rises in 
turning. The rotary movement continues until an 
obtuse angle has been traversed. At Sewell’s Point and 
other comparatively recent dumpers, the maximum angle 
runs up to 160 degrees. This means that the car is over- 
turned until its bottom is within 20 degrees of being 
horizontal again with its top and under sides reversed, 
The incline over which the last of the coal runs down the 
overturned side of the car is 70 degrees from the horizontal! 

-just about the British angle of tipping already men- 
tioned. The additional 90 degrees of rotation is the 
price we pay for the advantage of eliminating the end- 
door. 

The new dumper at Hampton Roads has a cradle long 
enough to receive two cars. In addition to taking care 
of the great length, it is also necessary to provide for 
marked differences in the body widths of the two cars by 
dividing the platform into two sections. Cars coming 
upon the cradle must have a clearance space between one 
side and the vertical part of the cradle. With broad 
cars, the space would be at a minimum, and with narrow 
ones at a maximum. As the overturn begins, the load 
on the short length of rails in the cradle begins to diminish 
and weight commences to come upon the normally 
vertical part of the L. This transfer continues until 
90 degrees of rotation have been completed, at which 
moment the car will rest entirely on its side, against the 
normally vertical side of the cradle. In order to avoid 
the shock consequent upon a sudden shift of the loaded 
car at the beginning of the overturn, it is customary te 
arrange the short length of rails on a movable platform. 
This platform rests on wheels, or their equivalent, and 
these are carried by the cradle proper, the platform 
shifting transversely to the track. Now, in the case of 
the two-car dumper, there would be, with cars of 
markedly different widths of body, two distinct lengths 
of horizontal shift needed to get the two cars ready to 

(Continued on page 382) 
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The object of this journal is to record accurately and 


mechanical and industrial 


lucitdly the latest 
news of the day 
tion to 


scientific 
1s a weekly journal, it is in a posi- 
announce interesting developments before they 
are published elsewhere 
The Editor is glad to 
articles suitable for 


articles are accompanied by photographs 


have submitied lo him timely 


these columns, especially when such 


American Ship-Operating Program 


HE operation of a large 
complicated and difficult to a degree that is only 


merchant marine is 
understood by those who are engaged in it; and 
Mr. Hurley is to be congratulated upon the clarity with 
which he handled this problem in his recent address 
before the National Marine League in this city. In a 
previous address on the question of our shipping, he 
dealt with what it 
had done and what it proposed to do 
for the first time—he gave an outline of his proposed plan 
for the ownership and operation of the vessels built for 
the Government by the United States Shipping Board 
of which he is Chairman 
The outstanding feature of the address, to our way of 
that he 
ownership. In 


our great constructional program 


In this address 


thinking, was his candid admission was un- 


alterably opposed to government 
mistakable words, he announced that, as the result of his 


un- 


own experience, both in private business before the war 
and since he has held his high position in the councils of 
the Government, he was convinced that only by the 
sale of the ships to private owners and their operation 
by private interests would it be possible to secure that 
combination of energy and initiative which are necessary 
in all business enterprises, and nowhere more so than in 
the matter of the operation of a great merchant fleet. 
At the same time, he would have the fleet operated in close 
association with the Government, both in 
advice and of financial support. He aims to prevent the 
passing of the fleet under the control of a few great 
companies, by framing the terms of purchase and 
governmental operation so that watering of stock would 
be prevented and the field would be kept open to the 
small operator, whose opportunity to compete with the 
large operator would be protected by the Government. 
At the present time, the United States Government 
owns 555 ocean-going steel cargo ships, aggregating 
3,385,475 dead weight tons. In addition, it has under 
contract 1,336 similar vessels of 9,275,006 dead weight 


respect of 


tons. If our present program be carried out, there will 
be under the American flag next year 16,732,700 dead 
weight tons (11,155,000 gross tons) of ocean-going steel 
eargo and passenger ships. Of this total, the Govern- 
ment will own about 70 per cent or, , 11,712,890 
dead weight tons (7,809,000 gross tons), and the nation 
must at once determine what use it proposes to make of 





this great national asset 

Many are the plans which have been considered, and 
they range between straight government ownership and 
operation, on the one hand, and unregulated private 
ownership and operation on the other. In their order, 
as given by Mr. Hurley, they are, first, government 
ownership and operation; second, government ownership 
and operation for the benefit of the Government through 
the medium of a private corporation; third, government 
ownership and private operation for government account; 
fourth, government ownership and private operation for 
private account; fifth, ownership by a single private 
corporation; and lastly, private ownership and operation, 
in which the vessels would be sold to private companies, 
to be operated by them entirely for their own account, 


the Government thus relinquishing all interest and 


control. 
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Mr 
should be sold to and operated by 


Hurley’s recommendations are that the ships 


American citizens 


under no restrictions other than the terms of the bill of 
sale and the fixation of maximum freight rates: and he 
considers the ships should be sold at a price which 
fairly reflects the current world market for similar 


tonnage 

Under this arrangement, 25 per cent of the purchase 
price of each ship would be paid down at the date of 
the 
graded annual instalments extending over a period not 
The take a 
mortgage for the unpaid balance, charging the customary 
One-fifth 


of this interest, representing the difference between the 


purchase, remainder falling due and payable in 


exceeding ten years Government would 


commercial rate of interest of five per cent 


customary government interest of four per cent and the 
customary commercial rate, would be paid into a Mer- 
chant Marine Development Fund 

The purchaser would be required to agree to insure 
and keep insured with an American marine insurance 
the and because the 
American marine insurance market has not at present 


company, his equity in vessel, 
sufficient resources to underwrite all the vessels which 
the the should 


carry in its own fund, as at present, but for the pur- 


Government has to sell, Government 
chaser’s account, insurance on the hull and machinery 
covering that part of the vessel for which payment has 
not been made . 

No vessel could be transferred to foreign registry 
without express permission of the Government, and each 
purchaser who wished to operate in the foreign trade 
would be obliged to incorporate under Federal charter 
One member of the Board of Directors for each company 
will be named by the Government; he will receive no 
salary, but only the customary director’s fee for each 
meeting he attends. Thus, government-named directors 
would meet periodically in Washington where they would 
confer with and advise the Shipping Board. 

The Merchant Marine Development Fund, represent- 
ing one-fifth of the interest on the mortgages, would 
start with $7,650,750 the first year, and the size of the 
fund for the 10-year period in which the ships would be 
fully paid for would be $83,533,170. This fund would be 
used to relieve such financial difficulties as may be en- 
countered in the development of an adequate and well- 
balanced American merchant Thus, it is 
realized that a number of trade routes, important to the 
or future welfare of American commerce, 
must be established and developed. Some of these 
routes may not yield operating profits until their exist- 
ence shall have attracted an increased volume cr better 
balance of trade. Thus, in cases where the Government 
sells a ship upon condition that it be operated in a route 
which may not prove profitable at once, it will be neces- 
sary to provide for the payment of defaulted interest 
from this Merchant Marine Development Fund. 

Mr. Hurley in conclusion stated that his plan was 
based upon profound convictions, formed after close 
personal studies of conditions at home and in Europe, 
and after careful consideration of the best information 
he could obtain of what is going on in other quarters of 
the globe. At the present writing we are inclined to 
agree with Mr. Hurley that among the many proposals 
which have been made, this plan, as thus briefly sketched, 
presents the best promise of meeting the situation. The 
whole address which is worthy of careful reading, is 
published in the current issue of the SupPLEMENT. 


marine. 


immediate 


Our Special Correspondent in Europe 
ITH the publication in the present 
Mr. Claudy’s article on “British Munitions,”’ 
we bring to a close the series on reconstruc- 

Britain. 


issue of 


tion in Europe, so far as it concerns Great 
From London, our correspondent went to Paris, and the 
story of reconstruction in France commences in the 
next issue and will run through several numbers. 

The problem of swinging the whole energies of a great 
nation around from the activities of war to those of 
peace is serious in any war, and in a struggle of the 
magnitude of this war, it is simply stupendous. In the 
ease of stricken France, whose fair lands were for many 
years the principal arena of the conflict, the task of re- 
construction is not only stupendous in magnitude but ut- 
terly bewildering in the complexity and infinite variety of 
the contending claims, each of which calls for quick relief. 

In England, where, save for the occasional and limited 
destruction wrought by the Zeppelin and the airplane, the 








April 12, 1919 


material damage was relatively negligible, the recon. 
struction problem, as Mr. Claudy shows, is entirely 
it is a mechanical problem 
of placing war plants on a peace basis, of the construction 


economic, political and social 


of delayed buildings, of restoring run-down railways, of 
rebuilding shattered industries and, above all, of re- 
adjusting labor conditions. 

The French Government must also do these things; 
but, overshadowing them all, there stares it in the face 
vast stretches of the fairest lands of France, once teeming 
with inhabitants and a hive of manufacturing industries, 
which lie today as barren, desolate, and devoid of in. 
habitants as the desert of Sahara. The magnitude of the 
problem which confronts the French, and the methodical 
way in which they are applying their intelligence and 
courage to its solution, will be told by our correspondent 
in the series of articles which will commence in our 
This gathered from 
official sources in Paris. and after an exhaustive personal 


following issue material was 
exploration of the stretch of wasted land lying between 


the North Sea and the city of Verdun. 


British and German Gunnery 


ONSIDERABLE discussion has been going on in 

the British press of the respective gunnery regults 

in the British and German navies, particularly at 
the Battle of Jutland. Critics of the British methods claim 
that the sinking of three of Beatty’s battle-cruisers in 
rapid succession proves that the German fire was more 
efficient. An explanation of this superiority is found in 
the supposition that the German salvos were “ bunched,” 
whereas the British were, relatively, scattered, that is to 
say, the British aimed to get in one hit in every salvo, 
whereas the Germans expected that some salvos would 
miss, but that several hits would be made in each salvo 
that did land. 

In explanation of the above it should be stated that 
no two guns of the same type, or mark, shoot exactly 
alike. This is due to slight, but apparently unavoidable 
differences, which serve to scatter the shots from a 
broadside, say, of a dozen 12-inch guns. Some of the 
shots will drop over, others short of the target, and the 
extreme difference may be as much as 1,000 yards at 
greatranges. Tocorrect this, the guns are “‘ calibrated”— 
certain corrections are made and the sights adjusted. 
After a broadside of guns has been calibrated, all the shots 
should, theoretically, fall on the same spot, though 
differences in the respective charges of powder may 
cause some dispersion in spite of calibration. 

However, let us suppose the calibration has been well 
done and that the powder is very uniform. _ In this case, 
if the range-finding is correct, and the gun-pointer expert, 
several shots of a salvo will land on the ship. Good. 
But if ranging is difficult and the gun-pointer is not quite 
up to form, the target will be missed altogether and nota 
shot will go home. Now it is these considerations that 
have made gunnery officers prefer to have some disper 
sion in their salvoes; for if the shots are spread out over 
several hundred yards, the mean point of impact does 
not have to be exactly on the ship; in other words, ab 
though aim may be a little long or short, one or more 
shots will have a good chance to land. 

The British favor—or, at least, they used to favor— 
having a certain amount of dispersion in their broadsides. 

Sir Percy Scott, the father of modern gunnery and 
particularly of director-firing, once told the writer that 
when he took over a certain new dreadnought, he did 
not calibrate the guns closely, believing that he could 
obtain better target results in this way. 

In the earlier stages of every engagement the German 
gunnery was good; but as soon as the British got “on,” 
there was a rapid falling off in accuracy. This may be 
explained by the possibilty that the German system of 
director-firing involved elaborate electrical connet 
tions, the breaking of which by landing shells disorganised 
the whole system. Or was it that German nerves were 
shaken by the burst of 13.5 and 15-inch shells? 

We are inclined to the belief that the comparative 
immunity of the German battle-cruisers, of whieh only 
one was sunk, was due more to superior protection 
than to better gunnery. The High Seas Fleet wa 
built for service in the North Sea, the Grand Fleet for 
possible service in far distant waters. Coal capacity 
and berthing space were sacrificed in the German ships 
for elaborate subdivision of the hull, heavy side armor 
and complete armored decks. 
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Engineering 


A New Harbor on the Baltic.—It is reported from 
Copenhagen that a new harbor is to be constructed at 
Korsér, which is a Danish seaport 60 miles west-south- 
west of Copenhagen. 
at 30,000,000 kronen and it is stated that American 
capital has been interested. The harbor will have a 


The cost of this work is estimated 


depth of ten meters as against nine meters in Copenhagen 
and large quays will be built with ample facilities for 
handling merchandise. 

Cement Joints for Water Mains.—The Bureau of 
Water Works of Portland, Ore., has been using cement 
in place of lead for the joints of its cast-iron water mains. 
According to the engineer of the Bureau, one pound of 
cement at half a cent per pound will satisfactorily take 
the place of three pounds of lead at eight cents per pound, 
so that there is a material saving in cost. The labor of 
making the joints, however, reduces this saving because 
the cement joints have to be kept wet for from 36 to 48 
hours. The joint is first packed with yarn and oakum 
and then neat cement is forced in, 

Speeding up the Hardening of Concrete.—The 
Bureau of Standards recommends the use of a small 
quantity of calcium chloride in the mixing water of 
concrete in order to accelerate the hardening of the 
concrete. Tests conducted by the Bureau show that 
the addition of calcium chloride up to 10 per cent by 
weight to the mixing water increases the strength from 
30 to 100 per cent over that of concrete in which plain 
water is used, and that the best results are obtained when 
from 4 to 6 per cent of calcium chloride is used. While 
calcium chloride has no deleterious effect upon the 
concrete, it does affect iron and steel and, therefore, the 
salt should not be used for reinforced concrete. 


How Much Water Should Be Used in Concrete ?— 
The Emergency Fleet Corporation, in connection with 
its work on concrete vessels, has developed an apparatus 
for testing the amount of water which should be used in 
concrete work. An open metal cylinder is employed 
resting upon a glass plate. This serves as a mold which 
is filled with concrete and smoothed off level on top. 
Then the cylinder is raised, leaving the concrete on the 
glass plate. If the mixture is very dry, the concrete 
will maintain its cylindrical form, but the wetter the 
concrete the more it flows out at the bottom, so that a 
measure of the consistency of the mixture can be obtained 
by measuring the height of the cylinder or cone of con- 
crete after the metal cylinder has been withdrawn. 

Treating Railway Ties with Zinc Chloride.—The 
American Railway Engineering Association, while ad- 
mitting that creosote is generally the best preservative for 
railroad ties, calls attention to the fact that there are 
certain conditions in which it cannot be used economic- 
ally, and under such conditions recommends the use of 
zine chloride instead. One of the objections to zine 
ehloride is that where there is excessive rainfall, there is a 
tendency for the salt to leach out of the wood, but this 
is not usually very serious and it can be checked to some 
extent by the use of a lubricating agent. The ties 
should be seasoned for 60 days after treatment so as to 
increase their strength and so as to reduce the amount of 
leaching of the zinc chloride. This also reduces the 
leakage of current from the rails. 

Novel Bridge Engineering.—Not long ago it was 
discovered that the piers of the combined highway and 
railroad bridge across the Missouri River at St. Joseph, 
Mo., were in bad condition and it would be necessary to 
build new piers. At first it was proposed to build the 
new piers on the downstream side of the old bridge and 
shift the bridge laterally to the new position, in this way 
maintaining traffic over the old bridge while the new 
construction was going on. But the War Department 
required the installation of a larger draw-span in the 
bridge and so it was decided to build the new piers 
between the old piers. After they were completed, the 
fixed spans of the bridge were moved shoreward end- 
Wise, so that they rested on the new piers. A temporary 
span was constructed to fill the gap thus occasioned, so 
that traffic was closed over the bridge for less than ten 
hours. Then work was begun upon the new swing span, 
Which was built as a cantilever in open position. To 
permit of this, a portion of the old swing-span had to be 
cut away and a temporary lift-span was put in to take 
care of river traffic. Thus the bridge was reconstructed 
without changing its alinement and with a minimum 
interruption of traffic. 
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Science 

Tide and Current Observations at Lightships.— 
The Coast and Geodetic Survey has recently obtained 
authority from Congress to pay not to exceed $1 a day 
extra compensation to employees of the Bureau of Light- 
houses for making observations of tides and currents. 
Many lightships are particularly well situated for making 
such observations, and it is expected that valuable data 
will be collected. 

Indexing Family Traits of Americans.—The 
Sugenics Record Office, at Cold Spring Harbor, Long 
Island, is engaged in building up an analytical index 
of the inborn traits of American families, especially with 
a view to studying the inheritance of such traits, tracing 
their recombination in given pedigrees, ete. Down 
to the beginning of last year the Office had on file 534,625 
cards indexing individuals who are described in the 
archives of the establishment, on the basis of surname, 
natural trait, and geographical locality. An elaborate 
classification of traits has been worked out. 

Measuring the Temperature of Leaves.—Miss 
Edith B. Shrefe has devised very sensitive electrical 
apparatus for measuring the surface temperature of 
leaves und has been making measurements in the desert 
and mountains near Tucson, Ariz., and the Santa Lucia 
Mountains in California. She reports that the most 
outstanding result of these measurements is the rapidity 
with which the surface temperature of a leaf growing 
in the open may fluctuate. Changes of from one to three 
degrees C. are observed within from 20 to 60 seconds. 
If a moderately strong wind is blowing the change may 
amount to five degrees in 30 seconds. Changes in 
atmospheric conditions are without doubt the cause of 
these fluctuations. 

Radium Production in the United States.—Mr. C. 
H. Viol, writing in Science, states that the total produc- 
tion of radium element in the United States down to 
1919 is about 55 grams, which is probably more than half 
the total radium produced in the world. During the 
war, with no carnotite exports, the greatest part of the 
world’s radium supply has been produced in this country. 
In 1918 the United States produced 13.6 grams. With 
regard to a discussion that has occurred concerning the 
amount of radium that can be produced from the carno- 
tite fields, Mr. Viol says that the carnotite holdings of the 
Standard Chemical Company, which comprise about 
350 claims and are the largest holdings under the control 
of a single concern, are estimated to be capable of yielding 
at least 500 grams of radium. 


Zoological Station in British Guiana.—The work 
of the British Guiana Research Station of the New York 
Zoélogical Society, which was interrupted by the war, 
has just been resumed, three members of the staff, 
headed by Director William Beebe, having sailed for 
South America on February 26th. This is the station 
which Theodore Roosevelt visited three years ago, and 
of which he wrote: ‘The establishment of a tropical 
research station in British Guiana by the New York 
Zodlogical Society marks the beginning of a wholly new 
type of biological work, capable of literally illimitable 
expansion.” The station is situated at Katabo, at the 
very edge of the jungle and at the junction of two great 
rivers—the Mazaruni and the Cuyuni. It is now being 
equipped with the most complete laboratory equipment 
ever taken to the tropics. A number of eminent Ameri- 
can zodlogists will undertake investigations at the 
station in the course of the present year. 

The Dendrograph.—Dr. D. T. MacDougal applies 
this name to a new instrument devised by the Depart- 
ment of Botanical Research of the Carnegie Institution 
for recording growth and other variations in the dimen- 
sions of trees. Two types of the apparatus are now in 
use. Both employ a belt of wooden blocks hinged 
together and fastened securely as a supporting belt 
around the trunk of a tree. In one type, series of 
plungers in contact with a number of selected points 
around the tree carry on their outer ends an encircling 
wire. Any change in position of the plunger moves the 
encircling wire and the motion is recorded by a pen on a 
suitable revolving drum. The second type carries a 
yoke which encircles the trunk of the tree with four 
points of contact. Changes in volume of the trunk are 
followed by differences in distances between the con- 
tacts, which are duly recorded as above. These devices 
furnish an interesting record of the daily and seasonal 
changes in the size and form of tree trunks. 


Industrial Efficiency 


Alcohol from Swedish White Moss.—A syndicate 
has petitioned the Swedish government for permission to 
make 5,000,000,000 liters (1,321,000 gallons) of alcoholic 
spirit from white moss, of which there are enormous 
quantities available. The quality of such alcohol is 
said to be very good, and its cost less per liter than spirit 
made from grain or potatoes. It can be easily denatured. 
The petition proposes that the alcohol be manufactured 
under official supervision and that the government be 
taken in as partner. 


Care with Scaffolds.—During the past year there 
have been reported to the Bureau a number of accidents 
which have occurred as a result of scaffolds breaking, 
collapsing, or falling. While those accidents are not 
frequent, according to Safety Bulletin, they are as a rule 
of a serious nature. Construction of scaffolds of either 
unsafe or improper material is only courting a serious 
injury or death, and great care should be exercised to see 
that all scaffolds are constructed so that they will safely 
stand the load which they are expected to bear. Nothing 
but the very best of materials should be employed. 

Fuel Saving.—Through the coédperafion of the 
industrial power plants, which have thus far put into 
force the standard recommendations of the United States 
Fuel Administration to promote efficiency in the use of 
fuel in power plants, a saving of 7,000,000 tons annually 
has been effected. That is to say, in the first six months 
from the announcement of the national program, 
3,500,000 tons have been conserved, at the same time 
maintaining maximum production in the factories. 
The largest savings have been in the following states: 
Massachusetts, Pennsylvania, Connecticut, Illinois, New 
York, Missouri, Michigan, Minnesota, and Wisconsin. 


Deep-Sea Salvage Equipment.—Owing to the 
dangerous nature of the coast and the consequent 
frequent wrecks, salvage work has always been of con- 
siderable importance in Spain. This work has been 
increased by the war, during which many vessels were 
sunk off the Spanish coast by the U-boats. The large 
profits from the business, which before the war was 
largely in German hands, have attracted the attention 
of capitalists in northern Spain, and an important 
company has been organized to engage in salvage work. 
This company is well equipped, but owing to the great 
extension of its activities, new purchases are constantly 
being made. There is, therefore, an important market 
in Spain, particularly in Corunna, for the sale of the latest 
devices pertaining to this work, and also for machinery 
for the reduction of the salvaged metals. 


Use of Goggles.—A large number of accidents have 
been reported recently, due to the workmen not wearing 
the goggles provided by most companies for employees 
engaged in certain classes of work. It is rather difficult 
to understand the attitude of many workmen toward 
goggles, in view of the painful injuries that so often 
follow failure to wear them. There is no excuse for men 
not wearing goggles in such work as, for instance, dis- 
connecting steam or acid lines. In a recent case, how- 
ever, two workmen, taking down an acid line, sustained 
painful eye injuries due to the acid splashing. It is for 
the foreman in charge of the work to take greater pains 
in explaining the use of, and the results of a failure to 
wear, goggles while engaged in certain classes of work, 
continues Safety News. Goggles are provided for use, 
and it should be impressed on the minds of workmen that 
they are to prevent unnecessary and painful accidents. 

Suitable Tasks for Disabled Fighters.—An outline 
of the efforts of the Bureau of Employment of the 
Pennsylvania Department of Labor and Industry to find 
suitable industrial tasks in Pennsylvania for disabled 
soldiers and sailors is given in a bulletin just issued by 
the Department. This bulletin, which may be obtained 
upon application to the Department of Labor and 
Industry, at Harrisburg, analyzes by task and locality, 
the 50,000 employment opportunities offered by 900 
employers in 60 counties, number of plants, kinds of 
firms, and numbers of openings in each class of employ- 
ment. One series of tables shows at what tasks severa) 
hundreds of disabled men are now employed by the 
Philadelphia and Reading Railway Company. Another 
chapter on “Placement of Disabled Soldiers and Sailors 
in Employment”’ gives a general review of the placement 
subject, outlining conditions that may be expected and 
methods to be employed in locating each disabled soldier 
and sailor at a specified task in Pennsylvania plants. 
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The latest rigid dirigible constructed by Great Britain—the R-33—which made its first flight on March 6th last, staying aloft some three hours 


Is the Dirigible Outstripping the Airplane ? 


Recent Progress in Lighter-Than-Air Craft Which Has Brought That Type to the Forefront of Aviation 


"THERE are all the elements of a good romance in the 
story of the dirigible. As the first type of airship to 
be taken up by the nations of the world, the lighter-than- 
air craft proved quite unsatisfactory. The numerous 
mishaps to the early dirigibles impressed on the minds of 
the general public an absolute contempt for that type 
They did not stop to consider the crude nature of the 
dirigible; they did not recall that the steam locomotive, 
back in 1830, was just as crude, just as inefficient. They 
simply condemned the dirigible on first impression. 

Then came the airplane. There is something fasciriat- 
ing about the airplane, with its delicate structure of fine 
ribs and fabric and the powerful driving engine and 
propeller; and the public immediately became attracted 
to the bheavier-than-air craft. Numerous intrepid air- 
men did all sorts of daring stunts with airplanes, crude as 
they were in the early days, much to the satisfaction and 
interest of the laity. And the opening days of the war 
found the airplane receiving practically all the attention 
from military. authorities, to the more or less complete 
exclusion of the dirigible—except in Germany. 

The layman never could understand how old Count 
von Zeppelin could continue year after year to build his 
ungainly dirigibles. Indeed, it seemed that as fast as he 
turned them out, they met with tragic accidents and an 
untimely end. Yet the Count continued; and when his 
money gave out, because of the long series of failures of 

















Tail members of dirigible, with lookout post 


his earlier Zeppelins, the German government came to his 
rescue and supplied practically unlimited funds. And 
again the Count went on, building more Zeppelins than 
ever; and the more he built the more, so it seemed, were 
destroyed. 

When the war came on, Germany attempted to employ 
her vast fleet of Zeppelins—which she had accumulated 
faster than they could be destroyed under ordinary 
navigating conditions—with unsuccessful results. Truly, 
she misjudged the military value of these huge dirigibles; 
but when she turned them over to the naval authorities, 
they immediately proved a big success. As super 
scouts, nothing could compete with the Zeppelins, which 
were capable of staying several days out at sea, without 
coming down for fuel or supplies. 

Great Britain, quick to grasp any new idea in naval 
warfare, soon appreciated the advantages of huge rigid 
dirigibles. After constructing vast fleets of small non- 
rigid and semi-r‘gid dirigibles for anti-U-boat warfare, 
she turned to the construction of rigid airships with 
brilliant success. Today, Great Britain has a number of 
large rigid dirigibles, which in point of detail and per 
formance may prove more than a match for anything 
Germany has ever constructed, notwithstanding the 
world-wide belief that Germany is the only country in the 
world capable of constructing huge dirigibles. 

That, in brief, is the romance of the dirigible. It has 
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Forward gondola of the R-33, which contains the navigating quarters 
and a single 250-horse-power engine 
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One of the two “power eggs”’ located amidships, containing a single 
250-horse-power engine 
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won out despite all obstacles and against 
the greatest handicap of all public 
opinion Its war record, aside from its 
misapplication to military warfare, has 
been splendid. In four and a half years it 
has shown a greater proportionate develop- 
ment than the airplane, unbelievable as this 
may sound. And now that commercial 
aviation is being discussed in a really 
businesslike tone, the dirigible looms up 
as the real aerial greyhound of tomorrow, 
with the airplane as little more than a 
“feeder’’ for the dirigible. That is to say, 
dirigibles will cover the long routes of 
thousands of miles, where quick trans- 
portation really saves much time, while 
the airplane will serve to bring passengers 
and carry them away from the dirigible 
stations located a thousand or more miles 
apart. 

Typical of the immediate possibilities of 
the dirigible is the latest British rigid air- 
ship, the R-33, shown in the accompanying 
illustrations. This dirigible, which made 
its trial flight on March 6th last, when it 
remained aloft some three hours and 
reached an altitude of 2,000 feet, is 670 
feet long and 79 feet in diameter at the 
thickest point along its splendidly stream- 
lined body. In fact, the R-33 closely 
follows the lines of the German Schutte- 
Lanz -dirigibles, which are stream-lined 
instead of pencil-shaped as were the earlier 
Zeppelins. 


épenage, or tail members. 
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The nose is round and somewhat tapered, 
while the stern is tapered to a fine point and carries the ible to a high plane. The substitution of helium for 
An interesting feature of the 
tail is the small lookout post, which is shown in one of _ military aviation, removes one of the greatest prejudices 


Copyright, Keystone View Co 
Compressed gas cylinders, connecting tubes and valves employed in inflating 
the 19 gas bags of the R-33 


Recent improvements have raised the rigid dirig- 


hydrogen, which is one of America’s contributions to 


367 


can be placed anywhere, and so can the 
galley and stoves and heating plant, since 
the dirigible is no longer a huge explosive 
charge held in a silk bag, ready to burst into 
flames at the slightest spark. 

Then there is the matter of landing 
and mooring. The British have worked 
out a scheme of mooring dirigibies to a single 
mast provided with a revolving top. Thus 
the dirigible can turn in accordance with the 
wind, and is not subjected to any serious 
strains. Indeed, a British dirigible has 
been moored in this manner for five weeks 
at a time, successfully withstanding winds 
up to 52 miles an hour, with only two or 
three men to watch after it. 

Frankly, the airplane as a commercial 
proposition is today but a poor second to 
the dirigible, except in its own limited field, 
which is the carrying of a small number of 
passengers over a short distance of say 
a few hundred miles, or the transportation 
of a light cargo, such as films, mail, 
securities, jewelry, or other items of a high 
intrinsic value, in instances where great 
speed is the very quintessence of the 
journey or route. The airplane is to be the 
competitor of the fast railroad train, while 
the dirigible is destined to be the carrier 
of passengers and goods over long routes, 
in competition with the transcontinental 
trains and the intercontinental steamers. 


A New Substitute for Tool Steel 
NE of the war-time developments in England due 
to the acute shortage of tungsten was the manu- 
facture of an alloy steel containing no tungsten to take 


the place of tungsten high- 





tions, and which in the mili- 
tary application of the dirigi- 
ble is used as a gunner’s post 
The body of the R-33 is con- 
structed of duralumin girders, 
covered with fabric, and con- 
tains 19 gas bags. 

Suspended from the huge 
body of this British dirigible 
are four gondolas. The navi- 
gating quarters are located in 
the first gondola, which is 
placed well forward. Some- 
what farther back, or about 
amidships, are two so-called 
“touring”’ gondolas or 
“power eggs.”’ Finally, there 
is the large gondola aft. The 
forward and amidship gon- 
dolas are each provided with 
a 250-horse-power Sunbeam- 
Maori engine, while the aft 
gondola carries two similar 
engines, coupled together and 
driving one large air screw. 

The R-33 carries a crew of 
23 men, and is said to have a 








speed tool steel. This steel, 
high in chrome and cobalt, 
is now being used for the 
manufacture of dies and tools, 
being offered as a_ substi- 
tute both for carbon and 
tungsten high-speed tool 
steel. The steel is made in 
Sheffield, England, and re- 
ceived here in pig form. ‘The 
pig metal is melted at the 
Cleveland plant in a crucible 
and cast in molds in the form 
desired. The pattern makers 
make the same allowances jor 
shrinkage as they do for soft 
steel. The cast tools are 
furnished in an annealed form 
to the customer, who ma- 
chines them to accurate di- 
mensions, and after harden- 
ing they are ready for use. 
The alloy is being cast 
into blanking, drawing and 
forming dies, hot and cold 
trimmers for forge work, 
milling cutters, counter sinks, 








cruising range of 4,000 miles 
at 60 miles an hour. It 
weighs 60 tons, and carries 
a useful load of 30 tons. In 


the preliminary tests the speed, so it is reported, has been 
nearer 50 miles an hour, and it may be that the engines 
will have to be replaced by more powerful units in order 
At any rate, the dirigible 


to secure the requisite speed. 
appears to be a most commendable piece 
of work. All conveniences have been pro- 
vided for the crew, including facilities for 
cooking and heating food, by means of hot 
water from the engines and electric stoves. 
Parachutes are provided for use in the event 
of accident. The R-33 is one of several 
dirigibles of similar type which the British 
are rapidly completing. 

Compared with the airplane, which only 
possesses the advantages of high speed, low 
cost of production and maintenance, and 
ease of housing, the dirigible may well claim: 
long endurance; the ability to carry heavy 
loads, which is a corollary of long en- 
durance; variation of speed and the ability 
to “float”’ or remain aloft while engines or 
other mechanisms are being inspected or 
repaired; general reliability, by which is 
Meant maximum freedom from liability to 
mechanical breakdown during flight; com- 
fort; Security, because an airship does not 
descend in unfavorable country even if the 
engines totally fail. 


Photo. Gilliams Service 
The R-33, Great Britain’s largest dirigible, coming out of the huge shed preparatory 


to the trial flight 


against the lighter-than-air craft. For now that helium 
gas, which is non-inflammable, is used in place of ex- 
plosive hydrogen, there is no further need to think of 
conflagration during flight or on the ground. Engines 

















A plunge through the sand-bag barricade at ‘‘Death Curve” during the recent 
250-mile road race at Santa Monica, California 


slotting saws and bending 
rolls. It is also stated that 
cast tools made from this 
alloy are being successfully 


used as cutting tools on lathes, planers and shapers when 
working on brass and bronze. 
is claimed, a clean casting free from blow holes and 
other imperfections. 


The metal produces, it 


An Odd Automobile Accident 

I URING the recent 250-mile road race 

at Santa Monica, Cal., one of the cars 
met with an accident at a sharp curve 
known as “Death Curve.”’ Here a sand- 
bag barricade had been erected ostensibly 
for the purpose of keeping the cars within 
the bounds of the road. ‘The car in ques- 
tion was going so fast that it could not take 
the curve, but struck the barricade and 
leaped over the sand bags. Fortunately 
neither the driver, Roscoe Searles, nor his 
mechanic was injured. More remarkable 
than the accident, however, was the fact 
that a photographer succeeded in snapping 
a picture of the car as it was in mid-air. 
He had taken a position at this point 
expecting to obtain some thrilling pictures 
and was fortunate enough to make an 
exposure just as the accident occurred 
The picture he took is reproduced herewith. 
Note the cloud of sand thrown up from the 
sand bags and also note the telegraph 
pole which the car grazed as it plunged 
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Proposed Dock in Falmouth Harbor That Could Accommodate 1,000-Foot Liners 


| ECEN'I developments indicate that the next few 

years will see the launching of many large steam 
ships which may range up to 1,000 feet or more in length 
In that event new berths ind gravibeg docks must be 


provided in the most suitable ports 
According to Sir A. Booth of the Cunard Company 
the pure ly cargo steamer in the North American trade is 
passing He expressed his belief that the 
Atlantic transport trade of the future lies with the 40, 000- 
to 50,000-ton freight, 
belief, 
necessarily go to 


recently 


steamer carrying passengers 
the 
the 


steamers 


cargo 
ports 


mail, and if he be right in his 


the fu 


and 


business of ture will 


mammoth and cargo can be 


wccommodated Under pres¢ nt conditions our 


where passenger 
prope rly 
largest steamships ire unable to enter or leave South- 
ampton, Liverpool or London except when the tides are 
favorable on the bars and in the They can 


enter Liverpool during twelve hours out of the 


channels 
only 
twenty-four and they can only go into dock there when 
their time In port more or less coincides with the period 
rhere is no port in the United Kingdom 
dock which 
following can enter or leave in all 


of spring tides 


possessing suitable accommodation large 
steamships like the 
states of tide and weather 

“Brittanic,”’ 50,000 


50,000 tons, 885 feet; “Olym- 


tons, 900 feet; “Aquitania, 


By Eric A. 


Dime 


entrance of the English Channel from the Atlantic. St 
Just is easily accessible and land-locked, and vessels of 
any draught or size can safely enter and leave it ir any 
state of the tide There is no bar, silting or scouring and 


little strength of tide The harbor offers a direct and 
safe approach from the ocean and shelter. Owing to 
natural advantages the accommodation required for 


the modern great vessels could be constructed there at a 


comparatively small cost, while at the same time the 
advantages of the site are equally favorable for the 
construction of the necessary adjuncts of a harbor and 


docks of the first class 
Shipping and government interests of England have 
proposed the building of docks at St. Just Under the 


powers conferred by the St. Just-in-Roseland Experi- 
mental Dock-Works Act, borings, survey and other 
experimental work have been carried out. ‘This work 


has proved the practicability of the proposals and also 
furnished the syndicate with important data which will 
enable the construction of the docks to be effected at a 
minimum of risk and expense 
The Admiralty has given its consent to the proposals 
A number of local councils and other public bodies in the 
country have passed resolutions in its favor, and it has 
the support of the china-clay industry 


considerable saving of 


extensively by steamships of Allied and neutral nations, 

By making the proposed docks their port-of-call the 
American, Canadian and other ocean liners would effect 
a considerable saving in time as compared with calls at 
Southampton, Plymouth, Queenstown, etc. In the 
case of the larger number of slower vessels the greater 
disparity between the sea and land transport speeds 
would considerably increase the advantage to be gained 
by calling at St. Just. By sailing from New York to 
London via St. Just passengers would reach their desti- 
nation six hours and fifteen minutes earlier than yig 
Queenstown There would also be a saving of six hours 
and thirty minutes over travel via Southampton. From 
Halifax to London via St. Just there would be a saving of 
eight hours over the Liverpool route. These calculations 
are based on the speed of the fastest Atlantic liner now 
running. By making St. Just their terminal port the 
liners would not only shorten the ocean passage as com- 
pared with London, Southampton, Liverpool, ete., but 
they would also shorten the time during which they are 
not earning freight or passage money and they would be 
enabled to make the greatest number of voyages in the 
shortest possible time 

St. Just would provide the safest and quickest route 
for ocean passengers and mails to and from London and 
the Continent, avoiding all 
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progress of ship 


chants in competition 
their foreign rivals 
The Right Hon. Lord Pu 
rie of England said recently 
that his country 1s Just begin- 
ning to build the type of large 
steamships which will carry 
the trade of the great conti 
nents like America and Aus- 
tralia, but that it is only by 
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\ the delays, fogs and traffic of 
the English Channel. Special 
fast boat-trains could be 
brought alongside the liners 
and the passengers and mails 
quickly transferred under 
cover. The journey by rail 
to and from the docks and 
London could be accom. 
plished in less than five hours, 
and to the Midlands and 
North in a correspondingly 
short time. There is now 
through connection by rail 
between Cornwall and 
Dover. 






— Docks erected at St. Just 

ONDON would be in the most favor- 

able position for the economi- 

cal and expeditious distribu. 

tion and collection of goods 

Dover carried by the liners. These 

“‘tntanetend CALAIS, goods could be conveyed at 
BOWMO6NE cheap rates by an organized 





system of coasting steamers 
to and from St. Just and 
London, Hull, Neweastle, 


encouraging the construction il Bristol, Liverpool, Man 
of deep water ports and great * Lag — chester, Glasgow, Dublin, 
graving docks that ship build 2917 - - Belfast and other places 
ing can progress renTot 2 mod Por ut 290° eal —. which are near to great 

From this it is obvious that a Erk to Ee namtor 3° Le centers of consumption and 
England must find new ports yor ess miles Pa) production, and also to and 


to accommodate the big ships 
at all hours of the day re- 





from the continental ports. 
This systematized céopera 








gardless of weather and tides 
It is quite certain that after 
the war the passenger and shipping traffic will be resumed 
on a scale larger than ever before and we can look for the 
1,000-foot liner in the near future Che competition of 
the British and the continental steamships for the great 
shipping traffic of Northern Europe must center in the 
English Channel, and it is there that the deep water 
berths and docks must be constructed. Sir William White 
is reported to have laid much stress on the fact that it is 
not so much a question of big ships as of providing docks 
and ports large ‘ nough to accommodate these 

The necessity of deep water ports lor the size of ships 
just described has been emphasized in statements made 
by the White Star managers. The that if 
they were compelled to despatch steamships like the 
from Southampton each day, on no fewer 


have said 


“Olympic 
than eighty occasions each year they could not sail on 
time The disadvantage would be greater in the case of 
incoming steamers which are liable to be delayed by bad 
In times of national emergency, such 
Southampton is 


weather and fogs 
as the 
restricted under naval orders 

Shipping authorities in England have agreed that St 
Just in Falmouth Harbor would make the most ideal deep 
It is situated on the eastern shore of the 


present, the use of seriously 


water port 
harbor, which is the nearest deep-water harbor to the 


How the new port in Fa!mouth Harbor stands with reference to the present ocean routes 


The deepest portion of the area proposed to be utilized 
varies from 60 to 75 feet at low water, ordinary spring 
tides and the site is so well protected that vessels of the 
deepest draught can, at all times, safely enter and leave 
the docks within which they would be unaffected by any 
swell or range of the sea. The deep water runs close to 
the shore and bank, where landing piers up to 3,000 feet 
in length and also various quays and jetties could be 
cheaply constructed, with a depth of water alongside of 
10 feet and upwards at low water, ordinary spring tides, 
and equipped with the most modern appliances for the 
rapid loading and discharging of the large ocean liners 
and other vessels. The piers would also offer economical 
and expeditious handling of the Cornish china-clay traffic. 

Graving docks could be constructed up to 1,200 feet in 
length. Such docks are needed in the Channel 
and the demand for them will become more urgent with 
the increase in the number of very large passenger and 
cargo vessels, and warships 

It is proposed that the docks shall provide the most 
convenient and cheapest accommodation in the Channel 
for passengers, mail and freight carried by the liners, and 
for the important china-clay, coal and other traffic. It 
might be mentioned in this connection that since the 


much 


outbreak of the war, Falmouth Harbor has been used 


tion on a large scale of the 
ocean and coasting trades 
would be merely a development of what is already being 
done from the ports now being used by the liners, but 
the principle has not been, and indeed cannot be, carried 
far enough in consequence of the natural disadvantages 
of those ports and the great increase of size of the moderm 
steamships. There is no place in the United Kingdom 
that is far from a coasting port and a great many places 
could be reached from the seaports by means of rivers and 
canals as well as by rail. The heavy cost of railway a 
compared with water carriage in the British Isles is iM 
favor of this coéperation of the liners and coasting 
working from a convenient center. Freight 
can be carried by water to and from St. Just to London, 
Liverpool, etc., more cheaply than fc is now carried 
the short distance by rail from Southampton to London. 

The war has abundantly demonstrated that the life 
of the Empire depends upon its sea communications. 
Whatever the existing magnitude of the ocean-borne 
commerce between the United Kingdom, the Dominions 
and other countries, and whatever the prospects of its 
development in the future, the producer, the manufae 
turer and the merchant alike are concerned—and vitally 
so—with the securing of cheap and regular shipping f& 
cilities, and, consequently, with the progressive improve 
ment of those facilities. 
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Correspondence 


The editors are not responsible for statements made 
in the correspondence column. Anonymous commu- 
nications cannot be considered, but the names of cor- 


respondents will be withheld when so desired. 




















The Coal Supply 
To the Editor of the Screntiric AMERICAN: 

I have read with great interest an article in the 
February 22d issue of the ScrentTiIFIC AMERICAN under the 
title “The World’s Coal Supply.” The subject is one 
which deserves, and is beginning to receive, careful 
attention and intelligent discussion. The article in 
question sets forth with admirable clearness and force 
certain important aspects of the situation, but as to one 
yital point, the probable life of our coal reserves, it con- 
yeys a very misleading impression. 

Your article exhibits a chart ‘‘ How long the coal will 
last’”’ which shows for the United States 4,000 years 
and for the world 3,400 years, with an inconspicuous note 
to the effect that this duration is based upon present 
rates of consumption. These are the figures which the 
easual reader will remember, his impression will obviously 
be that our coal reserves are practically unexhaustible, 
and not in any sense a matter of concern for many 
generations, or even centuries to come. The possible 
mathematical correctness of the figures in no way miti- 
gates their essentially misleading character. The chart 
in question and the text of the article goes on to state that 
the ‘commercially available supply at estimated future 
rate of consumption”’ is sufficient to last 1,500 years. 
This estimate is fallacious beyond any possibility of 
explanation or qualification. While it is quite probable 
that some coal will remain in the ground at the end of 
1,500 years, it is inevitable that within a small fraction 
of this period our coal will be so far exhausted as no longer 
to play a predominant, or even a prominent, part in 
industrial operations and developments. 

What are the facts of the case? Let us take the United 
States, where, as your article correctly shows, the present 
rate of depletion is less than for the world as a whole 
It is utterly meaningless to express life of our coal re- 
sources in terms of such a casual unit as production in 
1913 or any other year. For a long series of years the 
coal consumption in the United States has been doubling 
approximately every ten years, an annual increase of 
nearly seven per cent. For the past three years it has 
been increasing at the rate of 94 per cent per annum. 
For 1918 the figures thus far published show a mine 
production in the Eastern District of about 486,000,000 
tons and in the United States of about 690,000,000 
tons. 

If the coal consumption were to continue to increase 
at the apparently normal rate of seven per cent per 
annum, and if the proportion of recovery from the mines 
were as high as two-thirds (considerably higher than has 
been obtained heretofore), the life of the known coal 
reserves of one eastern district would be 59 years; 


of the combined eastern, central and southern districts 
65 years; of the Entire United States and Alaska, over 
60 per cent of this supply being lignites and coais below 
the rank of bituminous, 84 years. These figures are 
based upon estimates of the Geological Survey. They 
include coal in veins as shallow as 14 inches, all coal of 
up to 30 per cent ash, and all known deposits within 
6,000 feet of the surface. Obviously on a corresponding 
basis the life of the coal minable and usable under present 
standards would be materially less. 

These figures bring out, with startling clearness, the 
condition which we are facing, the inescapable dilemma of 
Suicidally rapid exhaustion of our invaluable coal re- 
Serves or of curtailment in the growth of our fuel con- 
sumption. If our supply of good, accessible fuel were 
inexhaustible, there is no reason to believe that our con- 
sumption would not continue to increase at the current 
tate of seven per cent per annum. The time is now 
upon us, however, when our coal consumption will be 
determined not merely by our needs but also by the in- 
easing scarcity and expense of the supply. The 
Pesultant curtailment in the growth of our fuel production 
Will carry with it a concomitant curtailment of our in- 
dustrial development, a curtailment which at least 
fan be offset only partially by increasing efficiencies 
and resort to other energy sources. We are using the 
cream of our resources, and using it too recklessly and 
too inefficiently. 

As your article suggests, the more important immediate 
fconomies seem to be: 

1. Centralization of supply of industrial and other 
power in huge superstations embodying every practicable 
measure of efficiency. Industrial power plants and 
electrical utilities now burn nearly half the coal mined 
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annually. Large modern central stations have a thermal 
efficiency of at least four times that of reasonably good 
isolated industrial plants, and further improvement is 
possible. 

2. Location of these super-stations at or near the coal 
mines in order to supersede railroad hauling of coal by 
electrical transmission of energy over wires. It is 
estimated that for every hundred tons of coal shipped 
over railroads, the locomctives hauling the coal cars 
burn 10 tons. On a sufficiently large scale, the total 
cost involved in electrical transmission from the mines 
would be only one-third to one-half the freight rates 
on an equivalent amount of coal. 

3. Fullest possible development of water powers 
within economic limits as to costs. It must be kept in 
mind, however, that water power development is no 
panacea. The available water powers tributary to our 
great eastern and central industrial regions can supply 
only a minor part of our power needs, and our main 
energy source must continue to be coal. Water powers 
are in general very expensive, and to make their develop- 
ment feasible, every possible encouragement in the way 
of favorable legislation must be afforded, as well as com- 
prehensive organization of power requirements in order 
to utilize efficiently the seasonally varying water power 
output. 

4. Electrification of steam railroads. Steam railroads 
at present consume more than 25 per cent of our coal 
output. By electrification this would be reduced to 
seven per cent or eight per cent. 

5. Electrification of coal mining operations; particu- 
lariy in case of anthracite mines, where a mine usage of 
10 per cent of the output could be reduced to 1% per 
cent by electrifications, representing an effective saving 
at the present rate of production of neariy 10,000,000 
tons annually. 

6. Improvement in our extravagantly wasteful 
methods of coal mining. Of deposits worked to date 
it is estimated that more than half of the coal content 
has been irreparably wasted. 

The improvements in practice outlined, leaving out 
of consideration the use of water power, would make 
available from our present coal production more than 
twice the present useful products in terms of power and 
heat. It is not too much to hope that most of this may 
actually be realized in the immediate future. 

The problem of coal supply is fundamental and vital 
to the future industrial, economic and general social 
developmeit of our country. Industrial civilization 
depends upon two factors, power and raw materials, but 
whereas raw materials are widely distributed, power 
sources are not. The nations or pzoples holding the 
world’s power sources, of which coal is the principal 
one, control the bases of the world’s industrial develop- 
ment. Our advanced civilization, our high standards of 
living, depend upon use of power. They could not be 
supported by what men could do with their physical 
strength. Human labor requires power to multiply its 
productiveness. The present high standard of living 
in the United States is due primarily to our exception- 
ally high per tapita use of power. The United States 
has nearly half of the better grade and more accessible 
coal deposits of the world, it has over half of the total 
known deposits of coal of all grades. North America 
has over two-thirds. This means that to this continent 
has been allotted by nature more than half of the world’s 
potential industrial development. The extent to which 
this beneficient bequest, or trust, is realized, must de- 
pend upon the economy and intelligence with which it 
is administered. 

R. J. McCLecianp. 
New York. 


The 59-foot Ship and the 44-foot Canal 


To the Editor of the Screnriric AMERICAN: 

I note with much interest your issue of February 22d, 
which has on its front cover a good picture of the bow 
section of the steamer ‘‘Chas. R. Van Hise” on its side 
in the first lock of the Welland Canal and on page 171 a 
short article with reference to this vessel. The experi- 
ments carried out on this vessel by the United States 
Shipping Board were of a most unusual nature and | 
believe will be of considerable interest to your readers. 
I am, therefore, writing you in the matter thinking that 
you may care to correct and perhaps amplify somewhat 
the article in question. 

The primary purpose of making the experiments was 
to develop a method, which would make possible the 
building on the Great Lakes of large vessels of 10,000 
tons or more. The ship building plants of the Great 
Lakes have made an enviable record in the construction 
of cargo ships, but because of the small size of locks 
between the lakes and the ocean, they have been able 
to send out only small ships, although they regularly 
built for work on the lakes some of the largest cargo 


vessels. The development of the convoy system and 
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the expansion of our overseas operations developed 
a constantly increasing demand for ships of the larger 
sizes. The Great Lakes with their well organized ship- 
building plants located close to our supply of steel could 
have been of the greatest value, if only the limitation of 
the locks could be overcome. 

The “Van Hise” experiments developed a procedure 
by which these limitations could be overcome. That 
this was accomplished in the stress of war in a period of a 
relatively few months is most gratifying. The Shipping 
Board deserves much credit for presevering with the 
work. Mr. Hurley, Mr. Schwab and Mr. Piez joined in 
authorizing it. It was carried out by the Cleveland 
office of the United States Shipping Board. It is true 
that I first suggested the plan, but all the engineers con- 
nected with the Shipping Board’s Cleveland office took 
part in developing it. Mr. H. N. Herriman of Cleveland 
in particular deserves credit for the success of details of 
the work, and Mr. W. F. Powers for the elaborate cal- 
culations, which fixed the locations and size of the weights 
employed to keep the ship stable. 

The ‘‘ Van Hise”’ is 50 feet wide, and we find that by 
this method we could certainly take out a ship 52% feet 


wide. The widest ship previously taken out is 44 feet 


beam. To the layman this increase may not seem very 
important, but the ‘‘Van Hise’’ will carry over 9,000 
tons, and the largest ship heretofore taken out carried 
only 5,500 tons. By building ships for the purpose, 
we are satisfied that this method will double the size 
of ships that may be passed through the locks. 

Practically all cargo ships are wider than they are 
deep. Our problem was to turn one on her side and make 
her stable in that position. To accomplish this, we 
placed temporary pontoon tanks made of steel on one 
side of her deck. These were so designed that when she 
was turned on her side, she would just fit in the locks. 
She was turned on her side by simply pumping water into 
these tanks. She was turned back by letting the water 
run out of them. The tanks were carefully proportioned, 
so that in all positions as she turned, she would be stable; 
that is, have a positive metacentric height. The 
balance was a delicate one. Experiments had shown 
that if the weights were not properly distributed, the 
ship would turn completely over upon her deck. 

F. A. Eustis. 

Boston, Mass. 


Finger Print Classification 
To the Editor of the Screntiric AMERICAN: 

In the issue of the ScientTrric AMERICAN published on 
February Ist, 1919, appears the article “‘Finger Print 
Classification.’ 

In this article it states that to those persoéns,who for 
any reason find it troublesome to use the old or improved 
Henry System of finger print identification, the writer, 
F. H. Robinson, of Brooklyn, N. Y., suggests the use of 
the Hollman Notation as adapted to all purposes and 
being simple and accurate. 

From reading this article, I find that all of the ulnar 
loops will be placed under one primary number and only 
divided by the ridge counts in the little finger, while in the 
Henry System these loops are divided into 16 separate 
divisions making it far easier to search a record by. the 
Henry System than by the Hollman System. Any records 
which have all whorls, would all be filed under one 
primary number without any secondary classification 
numbers. The Henry System provided for 81 secondary 
classification numbers under the primary classification 
32 
32’ 
ing patterns. 

I have been in cuarge of the Identification Office of the 
Navy the last ten years and am positive that this Hollman 
System could not be used in a file where there are a million 
records. It has been the practice of all finger print 
experts in charge of large Identification Offices to sub- 
divide the files in each and all of the primary and second- 
ary classifications as far as possible in order to expedite 
the searches.. The Henry finger print system has been 
used by the Navy since January Ist, 1907, and kas been 
found to be entirely satisfactory in every particular. 

By the Hollman System, as I interpret it, from the 


There has been no provision made for apyroximat- 


‘ ‘ , l 
article, all of the impressions in the U group which have 


a little finger count of 15 will all be filed together regard- 
less of whether the loops on the index or middle fingers 
are inner or outer. In the primary classification number, 
32 a eee 

, all of these whorls will fall in the same compartment 


32 


regardless of whether the whorls in the index or middle 
fingers are inner, meeting or outer. 
An idea advanced on this line of work must be practical 
and not theoretical. 
J. H. Tayior. 
Washington, D. C. 
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Strip of tape with recorded trans-Atlantic signals, together with the operator’s decoding in pencil 


Signaling and ‘Talking Through Space 


\ Broad Introduction to the Present Status of Wireless Telegraphy and Telephony 


4 ber recent remarkable development ot wireless 
telegraphy ind telephony is a story of codperative 


invention Prior to America’s entrance into the world 
war, the various wireless interests were engaged in the 
usual busine Ss competition ind only too olten blo« king 
each other's way and the general progress of the radio 
art by patent litigation One might have a remarkable 


instrument but someone 
that instrument 


blocked bv the 


patent, in turn, 


development on an existing 
else had a basic patent on a teature ol 
So the with the was 


man improvement 


basic patent; and the holder of the basi 
was powerless to improve his instrument because of the 


blockading patent on the improvement 


A Lesson in Cooperative Invention 


Then came the war Che various wireless organiza 
tions were called upon to give our fighters the very best 
to be Patriotism and devo- 


tion set aside all commercial and professional rivalry, and 


had in radio instruments 


where the interests 
And 


thing, the inventors and 


patents were momentarily overruled 


of our Government wer mecerned what counts 


for more than any other singlk 


y lead- 


engineers of the various radio organizations and the 
7 
ing electrical and telephone companies got together and 


ence for the common good 


pooled their ideas and exper 
much came out of this co- 


n 
wire less te le phone, W“ hic h 


As might well be expected 
indeed, the 
a delicate 


operative work 
but a 
the laboratory, 

practical 


uncertain child of 
full-sized 


year or two ago was 


suddenly developed into a 


communication availabl 


Baffling problems in inter- 


robust, means of 
for ground use and aircraft 
ference prevention have been more or less solved 


suddenly 


Long- 


distance stations have become 





1 the war Volumes could be written on the develop- 
ment within the past year However, it is necessary to 
ussume that the reader is more or less familiar with the 
broad pring iples ot radio communication, and has 


followed the various earlier developments of the art 
Ways New and Old of Generating Radio Waves 


Turning first to transmitters, we find spark trans- 
mitters still employed to a large extent, although many 
new forms of transmitters have made their appearance 
One of these is the 


least 


ire generator, which, if not absolutely 
improved in its present form 
both in Europe and America 
Danish inventor, 


new, 18 at greatly 
It is 


Starting with the simple are of the 


widely employed 


Poulsen, back in 1906, radio engineers have brought 
this generator to a high state of perfection for long- 
distance telegraph and telephone’ transmission In 


fact, the recent development of the vacuum tube as 
1 modulator of circuits has made it possible to impress 
te lephone conversations on the most powerful are trans- 
mitter, thereby making the latter more than ever avail- 
ible for practic il wireless telephony 

For years wireless engineers have appreciated the con- 
venience and prac ticality of the high-frequency alternator 

However, there is a vast 
mechanically between the 


currents of OO or 


is a means olf transmitting 


difference electrically and 


generating of 133 cyeles, as in com- 
mercial power circuits, and the 20,000 cycles required for 
Still, these electrical and mechanical 
have both here and 


{mong others, there has been the Goldschmidt 


radio transmission 


obstacles been slowly overcome, 


abroad 


alternator, which makes use of a most ingenious winding 


scheme for multiplying the frequency within the machine 
until radio frequencies are obtained. 

The Goldschmidt alternator has been in use for some 
time past, particularly at Tuckerton, N. J., and Eilvese. 
giving excellent results. Driven by a 299. 
volt, 250-horse-power motor at 4,000 revolutions per 
minute, the Goldschmidt alternator supplies radio- 
frequency currents The of construction of 
such an alternator is extreme; indeed, the air gap clear- 
ince between rotor and stator is but 0.03 inch, and a 
deviation from parallelism of one part in a thousand causes 
the output of the machine to be reduced by one-fifth, 

(As far back as 1908, Dr. Ernest F. W. Alexanderson 
of Schenectady, N. Y., constructed an alternator de 
livering approximately two kilowatts of 100,000-eyele 
current. The rotor of this alternator made a speed of 
20,000 revolutions per minute, the actual speed at the 
Other inventors have also 
worked on high frequency alternators, and all this work 
has finally given birth to the present successful genera- 
The advantages of this type of generator are 
numerous. For one thing, it a steady, uniform 
supply of radio energy, which only needs to be controlled 
key or microphone amplifying circuit, 
according to whether telegraphy or telephony is sought. 

Telephoning Through 3,200 Miles of Space 
tecently Dr. Alexanderson’s apparatus was employed 
by the Navy Department at New Brunswick for trans 
mitting wireless telephone messages to President Wilson 
on board the transport ‘George Washington”’ at Brest, 
France, or over an air-line distance of 3,200 miles. And, 
according to this leading radio engineer, 


Crermany, 


accuracy 


rim being 12 miles a minute. 


tors 
gives 


by telegraph 





operative under almost all atmospheric 
conditions. The business capacity of huge 


fold 


The lofty aerials formerly required for long- 


stations has been increased many 


distance have been abandoned 
for underground 
from three to six feet in diameter, erected 
four or five feet above the ground And so 
it goes with other features of wire- 
less, which only yesterday were considéred 
the far-off goal of wireless men and which 
today 
result of unselfish, coéperative effort 
Space here does not permit of a complete 


reception 


aerials and small loops 


many 


stand practically perfected as a 


review of the radio art, such as the author 
would wish to make in order to give the 
reader a bird’s-eye view, so to speak, of what 


has gone before and since our participation 































this is by no means the limit for wireless 
telephony, especially when better facilities 
are available. 

The station at New Brunswick, employ- 
ing Dr. Alexanderson’s high-frequency alter- 
nator, may be used either for wireless 
telephone or telegraph messages without 
alterations, and for simuitaneous trant 
mission and reception of either. The 
alternator at this station has a frequency @ 
22,000 cycles, and the only moving part isa 
solid steel wheel without wires or copper 
conductors, constituting the rotor. This 
member revolves at 2,100 revolutions pée 
minute. The output is 200 kilowatts, and 
the emitted wireless waves have a clear-tit 
whistle or flute-like sound, with no hat 
monics. It should be remembered, how 
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Al the left: Receiving trans-Atlantic messages 






Above: Operating the special perforating machine which punches the automatic, high-speed transmitter tapes. Af the right: Each of t 
Washington controls one of the most powerful Navy s‘ations 
Views of the trans-Atlantic room in the new Navy Department Building in Washington, D. C. 
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ever, that these waves are 
jnaudible because of their 
high frequency, and special 
means are employed at the 
receiving end to convert 
them into audible or readable 
signals. Harmonics, Dr. 
Alexanderson explains, have 
various frequencies and dif- 
ferent wave lengths, and 
interfere with other stations. 
They are useless wave lengths 
which fringe signals. P 
In conjunction with his 
alternator, Dr. Alexanderson 
makes use of a magnetic 
amplifier, which builds up 
weak currents until they 
become sufficiently powerful 
for long-distance transmis- 





able for rectifying purpos- 
es. This phenomenon has 
since become known as the 
*‘ Edison effect.”’ 

After Edison, numerous 
prominent inventors took 
up the Edison effect and 
studied it with a view to mak- 
ing some use of this simple 
rectifier. Among them have 
been Fleming, DeForest, 
Langmuir, White, Armstrong 
Craft, Colpitts, and others. 
The story of the gradual 
development of the vacuum 
tube, as it is commonly 
called, is a long one, but 
suffice it to say here that up 
till 1912 no remarkable prog- 
ress had been made. 








sion. This device contains 
no moving parts; 
cally, it controls the output 
of the alternator at the 


magneti- 


Then it was that the tele- 
phone interests, with a view 
to improving their long- 
distance service by introduc- 





bidding of a telegraph key 
or microphone. As far as 
the ‘ayman is concerned, the 
magnetic amplifier may be 
described as a special form 
of transformer. 

Still another feature of the 
Alexanderson system is the 
multiple-tuned aerial, which 
is said to purify as well as 
amplify the particular tone 
or vibratory requency of 
the station’s generator. Dr. 
\lexanderson makes his aerial 
in electrical harmony with 
his transmitter, whereas the 
general practice has been to 
use any kind of aerial for 
handling the transmitter’s 
oscillations. A suitable an- 
alogy is the phonograph: the 








ing means of repeating or 
amplifying weak currents, 
decided to investigate the 
vacuum tube. From a com- 
paratively crude instrument 
the telephone engineers, with 
every facility available for 
extensive research and experi- 
ment, soon evolved highly 
perfected vacuum tubes 
which became competitors of 
the so-called ‘“ mechanical’’ 
repeater, which they are 
rapidly displacing. Ordin- 
ary telephonic communica- 
tion is not feasible over 500 
miles, without some means 
of repeating or relaying the 
attenuated current coming 
from the transmitter. Thus 
for distances between 500 








cheaper machines are merely 
assembled, with any repro- 
ducer, tone arm, horn, and 
cabinet being brought together to form a machine. The 
more expensive machines, which really reproduce some- 
thing like the living sounds, are not merely assembled 

-they are carefully balanced. Each part is balanced 
against some other part, so that the acoustic ensemble is 
a perfect unit. So with the Alexanderson transmitter 
and aerial; they must agree so that there will be no 
opposition or depreciation. As a result of this balance, 
the range is greatly increased. Thirteen poles, each 
400 feet high, are employed for the aerial at the New 
Brunswick station. 

The Alexanderson system is also employed in the 
powerful wireless station at Lyons, France, which has 
been handling the official United States Government 
trafie between the two countries. The aerial of this 
station comprises 20 parallel strands of phosphor bronze 
eable extending over a distance of 2,400 feet and sup- 
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ported on eight steel masts measuring 650 feet in height. 
The station makes use of several transmitting sets, 
namely, a 150-kilowatt Alexanderson high-frequency 
alternator, a French high-frequency alternator of the 
Bethenod design and of the same capacity, two 250- 
kilowatt Elwell are generators, and two 150-kilowatt 
spark sets. It is understood that the two high-frequency 
alternators have not as yet been put into operation. 


Vacuum Tubes-—The Modern Alladin’s Lamp 


And now we come to the most remarkable develop- 
ment in radio communication—the vacuum tube. Many 
years ago Edison discovered that when an electrode was 
inserted in an ordinary electric bulb and the filament 
heated to incandescence, current flowed from the 
filament to the electrode. In other words, the lamp 
became a uni-directional conductor, and was thus avail- 


and 1,200 miles, two ampli- 


Interior and exterior views of a wireless transmitter for airplane use fiers or repeaters are em- 


ployed. In speaking through 
to San Francisco from New York city, a person’s voice 
travels through six vacuum tubes. 

And while the vacuum tube, in its perfected form, 
practically perfected long-distance telephony and multi- 
plex telephony, it all the while became better adapted to 
radio communication. Appreciating its vast possi- 
bilities, the telephone organization back in 1914 began 
wireless telephone experiments between an experimental 
station at Montauk, L. I., and Wilmington, Del. In 
April, 1915, good wireless telephone transmission was 
achieved between the two stations. This experimental 
and development work was steadily expanded by 
the telephone organization’s engineering staff and 
numerous radio engineers, until, on October 23d, 1915, 
telephone messages were transmitted through space from 
Arlington, Va., to the Eiffel Tower in Paris, France, a 

(Continued on page 383) 














At the left: Some of the receiving apparatus which, to all indications, is by no means the last word in the art. 
Two views of the Metz wireless station which the Germans surrendered to the French since the armistice 


At the right: Powerful are transmitter 
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Mixer unit in the phosgene plant 


United States Chemical Warfare Service 


Filling Livens shells with phosgene 





I 


The Great Gas Plant at Edgewood Arsenal With a Capacity of 200 Tons Per Day 


| N oul March 29th, 1919, we dealt with the 
construction of the great toxic gas plant at Edgewood 
Arsenal, Maryland, than 
twelve months of active construction, we built from the 
ground up a establishment, and developed an 
entirely United States At the 
had a capacity of 


issue oft 


where, in considerably less 
Vast 
industry new to the 


signing of the armistice Edgewood 
approximately one hundred tons of gas per day, and, by 
th lose of last year, would have been in a position to 
ship to the front the enormous output of 200 tons of gas 
per day and maintain that rate of supply continuously 
Che significance of this will be appreciated when we bear 
that the total 
chemical plants was only 


In addition to the manufacture of chlorine and mustard 


daily capacity of the German 


ibout thirty tons per day 


in mind 


gas, as described in the preceding chapter, the Edgewood 


position to produce large quantities of 
phosgene and chlorpicrin It also included a shell-filling 
plant of large capacity, and separate plants for filling 
hand-grenades with smoke-producing 
materials, and for manufacturing incendiary bombs and 
darts. Also, there was built a very fine chemical labor- 
atory, thoroughly equipped with all the 
appliances, in which the various processes for the oper ' 
ation of the different work 
mined, and a large amount of research characteristic of 
the routine of laboratories was carried on The work of 
this kind previous to the construction of a laboratory at 
Edgewood was done by placing the members of the labor- 


plant was in a 


both gas and 


necessary 


sections of the were deter- 





force in various laboratories throughout the 
country, and notably at the Bureau of Standards, 
Washington, Johns Hopkins University, and the Ohio 
State University 


atory 


The Manufacture of Chlorpicrin 


Much was heard during the war of the gases used by 
the Germans to temporarily blind the enemy by acting 
This 
Edgewood there was built a 
of chlorpicrin, 
eltect, but also 


vigorously on the tear ducts. commonly 
“tear gas.’’ At 


very complete plant for the 


was 
known as 
manutacture 
which not only has a strong lachrymatory 
Because 


normal temperature and pressure, if Is necessary to use in 


is a powerful lethal gas chlorpicrin is liquid at 
projectiles filled with this gas a rather stronger explosive 
charge than is necessary W hen a real gas such as phosgene 
is used as the filler. Chlorpicrin is produced by the 
reaction of bleaching powder upon calcium picrate, the 
reaction taking place in wrought-iron digesters which 
are furnished with condensers. So long as the tempera- 
ture of the reaction remains within the very definite 
and limited range in which the chlorine in the bleaching 
powders reacts upon the calcium picrate, the reaction 
takes place very evenly. But if the temperature passes 
outside of these limits, the bleaching powder liberates 
oxygen in place of chlorine and the entire mixture foams 
over into the condenser. 

When the reaction takes place as intended, the chlor- 
picrin distils out and is separated from the accompanying 





water after being conveyed to settling tanks and allowed 
to stand in them for a few days. At a plant which the 
Government employed at Stamford, Conn., the pierie 
acid was produced from phenol and was used directly in 
making chlorpicrin. Picrie acid for the Edgewood plant 
was provided from other government plants. 
Chlorpicrin was used as a filler for all kinds of projec- 
the shells sometimes being filled entirely with 
mixture of 


tiles, 
chlorpicrin and at 
chlorpicrin and phosgene 


other times containing a 
x stannic chloride. 


The Manufacture of Phosgene 


{ most effective gas, because of its high toxie power, 
is phosgene, and the plant erected at Edgewood had @ 
capacity at the close of the war of 40 tons per day. Two 
additional plants were practically completed which 
would have brought the total capacity at Edgewood up 
to 80 tons per day. The Government was also supplied 
by a plant operated by the Oldbury Electro-Chemieal 
Co., which made use of the carbon-monoxide from its 
phosphorous furnaces, and this plant contributed ten 
tons per day, part of the output being loaded into pro- 
jectiles at the plant and the rest of it shipped abroad in 
steel containers. Also a plant at Brook, N. J., was 
turning out some five tons a day which was shipped im 
containers to the Allies. 

Phosgene has a very strong delaying action upon the 
heart, which may prove fatal even after the first effects 
disappeared. In the manufacture of 


seem to have 

















Filling 75-mm. shell with mustard gas 





Painting gas shells as they pass on moving trolleys 
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phosgene, the reaction of 
carbon-dioxide and carbon is 
combined with the reaction 
of oxygen and carbon in & gas 
producer from which pure 
earbon-monoxide is obtained 
in large quantities. Destruc- 
tive temperatures are avoided 
by regulating in the process 
the relative amount used of 
oxygen and earbon. 


The phosgene plant at 








conviction that the Govern- 
ment should regard the Edge- 
wood Arsenal as a great 
military asset. The cost of a 
few caretakers would be in- 
significant, and we believe 
that a far-sighted policy 
on part of the Government 
would see to it that the plant 
is preserved in such con- 
dition that, should any future 
call for military mobilization 
arise, it could be put into im- 








Edgewood consists of a car- 
bon-dioxide plant with a 
daily capacity of 125,000 


of producing 200,000 cubic feet of oxygen every ?4 hours. 


The ecarbon-monoxide and 
a carbon catalyzer, and the 
tendency to high 
cooling. _The 


feet of carbon-moncxide 
chlorine then travel over 
phosgene is produced with a 
temperatures which is restrained by 
phosgene is then liquefied by passing it through con- 
densers immersed in refrigerated brine. 

The output of phosgene at Edgewood was used in 
filling standard shells of all calibers, Livens projector 
bombs and Stokes mortar bombs Big shipments were 
made to the Allies in wrought-iron drums or containers, 
each of which held 1,700 pounds \ large group of these 
is shown in one of the accompany illustrations. 


The Shell-Filling Plant 


The shells and bombs for carrying the gas into the 
enemy’s trenches and into the terrain back of his front 
lines were shipped to Edgewood from the various shell 
plants and stored in large dumps, from which they were 
taken as needed to the shell-filling plant, which was 
designed for the filling of shells of all calibers from 75 mm. 
to 240 mm. In order to make sure that the phosgene 
was maintained in a liquid condition at atmospheric 
préssure, the shell-filling plant was equipped with the 
necessary refrigerating reducing the 
temperature of the phosgene and of the shells. The 
shells to be filled were brought by conveyors through 
rooms in which the temperature was 0” F. and unloaded in 
front of the filling machine at a temperature well below 
the boiling point of the gas. The filling machine, of 
which we show an illustration, is arranged to fill six shells 
at a time and the filling is done within a glass-enclosed 
cabinet. The liquid delivered by small 
tubes into containers of the exact capacity of the shells, 
which are filled six at a time. The shells are brought 
into the cabinet on a trolley, and they are so placed that 
the heads of the shells register correctly with the outlet 
of the flasks above. The cabinet is so arranged that the 
discharge of the contents of the flasks to the shells can 
be regulated by an operator outside the cabinet, and 
means are provided by which not even a drop of the 
liquid can fall outside of the shells. The shells are closed 
by compressed-air motors. As soon as the set of six is 
filled, the trolley passes out of the cabinet, taking the 
filled shells with it. 

The next operation is that of painting the shells with 
certain colored bandings which show at a glance the 
nature of their contents. Painting and striping were 
done on an endless conveyor, which carried the filled 
shelis in front of a number of operators, each of which 
performed his share of the work. It is needless to say 
that every part of the plant for shell-filling was most 


very 


appliances for 


phosgene 1S 


cubic feet of carbon-dioxide and an oxygen plant capable 


Four producers gave a total daily output of 400,000 cubic 


Spray-cooling water for the condensers 


carefully ventilated, the tail-gas being washed in lofty 
stone-ware towers which are constructed on the lines of 
the standard silo. 

The shell-filling plant has a capacity in 24 hours of 
filling 80,000 77 mm. shells, 10,000 4.7 mm., 50,000 155 
mm. and 4,000 8-inch shells. 

















Charging tanks with phosgene gas was hazardous 
work, calling for gas masks 


In conclusion, we wish to say that among the many 
great industrial plants which we have visited from time 
to time, we do not recall any other governmental work 
which surpasses this in the intelligent prevision with 
which it was laid out, the speed with which it was erected, 
and the brief period of time in which production on a 
large scale was accomplished. We wish to re-affirm our 














Filling 1700-pound containers with liquid phosgene 


mediate operation. 


Training Field Workers in Eugenics 


IRECTOR C. B. Davenport, of the Eugenics Record 

Office on Long Island, assisted by Dr. H. O, Laughlin, 
has been giving every summer since 1910 a six-weeks 
training course for field workers in eugenics. The course 
comprises 25 lectures on human heredity and eugenics, 
with special refereneg to conduct, together with laboratory 
work on charting family pedigrees, tracing the descent 
and recombination of human traits in pedigrees, statistical 
studies on variation in plants and animals, studies in 
the elements of biometry, ete. Clinical studies are made 
at institutions for various types of the socially inadequate. 


Personnel Work of the United States Army 


'T’HE principles and methods developed by the Com- 
mittee on Classification of Personnel in the Army 
have been summarized in an exhibit which is being 
shown in various cities. At present or up to April 12th 
the exhibit is at the Engineering Societies’ Building, 29 
West 39th Street, New York City. It 
collection of wall charts, forms, photographs and models 
showing how the Army finds out what kind of work men 
can best do and how it places them on such work, in so 
far as it is needed in the Army; how men who ciaim to 
have skill in trades essential to the Army are tested to 
develop the extent of their skill; how the intelligence, 
talent and skill available are distributed throughout the 
different Army units; how officers are classified to ascer- 
tain their special abilities; how they are rated for effi- 
ciency, and how this information is used, and the general 
results of applying modern personnel methods in the 
Army during the war. “ome aro agi ~ 
The exhibit was prepared by the Adjutant General's 
office at Washington for the information of officers and 
civilians in that city, where it received such favorable 
attention that in response to many requests the Adjutant 
General consented to its display in other cities. Very 
appropriately it is being shown under the auspices of the 
United Engineering Society, representing the four great 
Engineering Societies, and the National Association 
of Corporation Schools, which represents the first suc- 
cessful attempt at nationalizing the study and investi- 
gation of the relations between employer and employee. 
Over fifty different industries are represented in its 
membership, their mutual purpose being to increase 
the efficiency of the industries of the United States 
through industrial training and to supplement the edu- 
cational efforts of the Public Schools. The Association, 


consists of a 


through its various sub-committees, conducts intensive 
study of all features of employment and training and 
prosecutes vigorous activities for the elimination of waste 
through unnecessary labor turnover, through lack of 
proper training and unnecessary sickness and accidents. 
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Phosgene in wrought iron drums ready for shipment to France 
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Admiral Sims in the Team-Work for Victory 


How the 


Admiral Stood Out for Consolidation as Against Mere 


( ooperation 





ROM the very moment that Admiral 


Sims took command of our European 
Naval Forces in this war, he adopted a few 
outstanding policies which are typically 
characteristic of his methods ind which 


ure - largely responsible for the efficiency 


T is not stretching a point too far to say that the greatest ally of Germany, 
during the first four years of the war, was the lack of a unified command 
among the Allied armies opposed to her. 
lasting gratitude of the nation at large and his brother officers in particular, 


Admiral Sims has earned the 


and this for the good reason that our aim’ 
was not to prove our case, or to prove our 
superiority in this line or that line, but 
solely to defeat a common enemy. He 
repeatedly said, “‘Never mind about the, 
credit, or prestige, or recognition, but get 
on with the war.’ It is difficult to explain 


of our naval forces which oper ited with 
foreign navies with which they have come because he stood for the closest consolidation under single leadership, and not but, nevertheless, only too true, that 
it of the war. The walls of secrecy that merely for simple cooperation with our Naval Allies. Only thus, as the Admiral Sims’ path, in ensuring that such 


existed between all navies in time of peace, 
the (American 
our 


together with typically 


characteristics which existed in own 
Navy, caused our Navy to develop meth- 
to itself, and 


different 


ods and practices per uliar 





event has proved, could the quick defeat of the submarine, the capture of the 
High Seas Fleet, and the transfer of 2,000,000 American troops to Europe 
have been accomplished. 


policies as the above were carried out, was 
not strewn with It would take a 
volume of no small size to chronicle the 
troubles that arose or tried to arise, or the 


roses. 








it the time, from 
those existing in other navies 


It was natural, and quite to be expected, that when our 


same quite 


ships were required to work as a team with foreign 
navies, these differences in methods and practices were 
suddenly thrown into the limelight In the opinion of 
our own Navy, at least, a great many of these methods 


and practices were considered far superior to the 
methods and practices found in vogue in the foreign 
navies It was also inevitable that a spirit of competition 
and rivalry should at once start to grow up It was 
therefore to be expected, and was quite natural, that our 
offivers should resist changing their own methods, and 
that all sorts of source of friction should thereby arise 


\ marked tendency existed im the be ginning to keep our 


ships separated from foreign sh! ps, to give them areas to 
operate in by themelves, so that the work they did would 
be clearly contrasted with the work of other navies In 
pride ind 


f 


operations ol 
itable factors 


joint navies, questions ol 


prestige are ine\ 


Admiral Sims policies were aimed to cover all of the 
ibove, and many other points which always exist in 
allied joint operations and for which there naturally 


what ships they were protecting, or where they were 


working, as long as they were hitting the enemy to the 
best advantage in speeding the day of victory. As to 
differences in 


the British 


methods and practices of foreign services, 


service was the principal one concerned 
simply because it was by far the largest and hence the 
one with which our Navy naturally the 
He insisted that it be decided in general Allied 


our ships would be of the greatest 


came in most 
contact 
council as to where 
service 

The Admiral constantly directed the point of 


his officers to the following ines« ipabl tacts 


view ol 
We were 
and every- 
other 
nearly 


greatly outnumbered in ships, men, material 
every 


had 


words, we 


thing else in the game In 
fellow, 


three 


phase the 


been at it for 


who outnumbered us, 


other were entering a 
beginning. He never 


questioned but that many of our methods and practices 


long years In 


war in its last phase, not in the 


were superior to the corresponding ones in the older 
navies. He pointed out that, as we were decidedly in 
the minority and the other fellow had settled down to 
his paces, it would only slow the game down and help 
lhe ene my, to attempt to force the other older navies to 


obstacles which encumbered his path. 
From the moment he arrived in Europe, 
which was two days after the United 


States declared war, he stood.out for the above policies- 
in all of his work, not only with his own ships, officers. 
and-men, but also in his dealings with the heads and the 
organizations of foreign navies. In other words he at 
once adopted the policy of unified command, which 
latter attracted so much world attention when it wag 
announced as being adopted by the armies in the 
field 

Admiral Sims took the stand in the Allied Couneil 


Chambers that his forces should be looked upon as 
“reserves’’ being brought up to the “front.” That 
where they should go and in what numbers should 


be determined only after frank discussion by every- 
coneerned; and should be based only on the 
general and strategical situation, and with the sole end 
in view of winning the war. This policy is quite op- 
posed to the one which natural inclination dictates. We 
had a navy which was a separate team in itself, with 
methods and its own traditions. It had been 
preparing for this day for many years. It was only 
human and natural impulse that it should resist being 
broken up and scattered. It naturally did not relish 
being mixed with detachments of the navies of other 

nations and being separated 


one 


its own 





cannot be any previous training in time of peace It is 
perhaps natural that his policies have been miscon- 
strued by many who were 
not acquainted fully with 
the most unusual circum- 
stances of such an unpre- 
cedented war. - 
At the very outset he 


clearly set forth that the one 
and only task confronting 
our ships was “lo defeat the 
enemy'’—‘‘to win the war,” 
and that no other considera- 
tions werelto be allowed to 
interfere with this out- 
standing aim. Questions of 
pride, prestige, relative 
value of methods, etc., should 
be sacrificed to the 
The watchword 
“team-work 


one 


above 
single aim 

was to be 
Wherever possible our ships 


and men were net only to 
coéperate with the foreign 
ships and men, but were 
to consolidate with them 


into “one team.’ 








from its own traditions and 
methods. However, such 
were the conceptions of our 
principal naval commander 
in the war, and who can ques- 
tion the high motives and 
unselfishness which they 
typified. 

Results only count, and 
now that the war is over the 
fact cannot escape that our 
Navy in the war under the 
leadership of Admiral Sims, 
has come home with nothing 
but praise and admiration 
and respect from the foreign 
navies with which it has 
worked. Practically no word 
of criticism, either through 
official or unofficial channels 
has been heard. Admiral 
Sims himself in some quarters 
at home has been criticized, 
this being due to misinterpre- 
tations of his policies and 








Except where absolutely 
necessary, our ships were not 
to build up duplicate ad- 
ministrative organizations, duplicate lines of communica- 
tion, duplicate There was a 
natural tendency to build up our own separate supporting 
we entered into would 


supply stations, et 


systems so that whatever “show”’ 


be ourown. The Admiral preached that the best way to 


‘‘win the war’’ was to take conditions as we found 
them and work with them, thereby not only saving great 
and unnecessary expense, but also saving long delays 


which would be involved if we had to wait for this and 


that to be brought from home, let alone the unnecessary 


demands upon shipping which was really the vital factor 


in the war to cut out growling to get in the yarne 
with both feet 

The Admiral made it clear to his officers that the 
game was to avoid delay in hitting the enemy, and to 


stop it nothing no matter what they had come to believe 


in the past, which would diminish in any way their 
throwing their maximum weight into the scales without 
delay. In war, “time ins everything. Time is an 
ill-important factor Hit the other fellow first—the 


faster and quicker you defe 
sacrifice of precious life. the 
Most-earnestly h« 


any difference 


it his game, the sooner the 
vasteJand expense of war 
that it did 


were doing, 


are over, pointed out 


make what our shy 


not 


Presentation of a parting gift to Admiral Sims in Londoa 


adopt our methods or to convert them to our views. 
The task of persuading the other navies to change their 
methods would simply involve lost motion and delay 
The war was no time to try to educate or change the 
other fellow Hence all of his officers were directed and 
encouraged, regardless of red tape and regulations, to 
unhesitatingly drop, for the time being, their own 
methods and practices, if by so doing delays and friction 
could be avoided, and the enemy hit the harder. Of 
course, 100 per cent efficiency could not be expected. 
Where we could work our methods in without confusion 
or delaying the game or causing friction—fine—go ahead. 

In other words, Admiral Sims’ policy was, that in any 
game of coéperation, concessions must be made. All 
parties may be heard at the Council Table, but when it 
comes to action, one side must give way. This is the 
principle of unified command, later adopted on the 
Western Front, and incidentally it is the guiding prin- 
ciple of all successful enterprises in civil life. 

Admiral Sims preached a doctrine, easily miscon- 
strued by those who did not fully understand—his 
doctrine was that as we were decidedly in the minority, 
we should be the ‘quicker and show the greater willing- 


ness to give way in our arguments and contentions; 


methods. Fortunately, how- 

ever, he is a big enough man 
not to allow these criticisms to interfere with his con- 
tinuing to be governed by his own convictions based upon 
his experience. 

As a result of the above, our naval ships were scattered 
throughout the war zone, for example, in the White Sea, 
the North Sea, with the British Grand Fleet, in the Irish 
Sea mixed with the British command, off the Freneh 
Coast mixed with the French Command, Gibraltar, 
mixed with the British, the Adriatic, mixed with the 
Italians, and on shore it was found in aviation mi 
with the British in Ireland and England, on the shores 
ot the North Sea, in Flanders mixed with the French, 
Belgian and British, on the French Coast mixed enti 
withithe French, in Italy again mixed with the Italians. 
It was mixed principally with the British for one reason 
alone, and that was on account of the size of the British 
navy, which was scattered through all the areas above 
mentioned. It could not have been otherwise. In view 
of the size of Britain’s navy it was natural that the French 
and the Italians should not have attempted to increas? 
their navy or make up their losses during the wat 
Their attention was principally directed toward the 
armies, 

(Continued on page 384) 
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In the army clothing factory—making stencils with electric and gas tools that 


Copyright by Sport and General 


perforate the paper to the required design 


A Glimpse at a Picture Too Big 


By C. H. Claudy, Special Correspondent of the SCIENTIFIC 


ANGING on the wall of one of a thousand of Eng- 
land’s Munition Offices is this quotation from 
Sir Walter Raleigh 


“Whosoever in writing a modern history shall 
follow Truth too near the heels, it may haply 
strike out his teeth.” 


Written in 1614, it has lost none of its potency in 1919, 
especially to him who would attempt the impossible task 
of painting a true picture of Great Britain’s munitions 
work in a single article. The present writer needs his 
teeth, if only to have something to hook into the next 
story, and so he feels that there may be some excuse if 
he does not follow ‘‘ Truth too near the heels”. 

To get even a faint idea of the program it seems fairly 
obvious that one first envisage what ‘‘ Munitions’ means 
If it means guns and shells, the answer is simple—the 
Ministry of Munitions will supply no figures until a 
peace treaty has been signed. If it means all war ma- 
terial, then the pages of one issue of the SciENTIFIC 
AMERICAN could not hold the mere statistics if they were 
available. 

The act establishing the Ministry of Munitions was 
passed on June 9th, 1915, and special powers were con- 
ferred upon the Minister of Munitions by an Order in 
Council dated June 16th, 1915, the Munitions of War 
act, 1915, and subsequent acts and the Defence of the 
Realm acts. Mr. Lloyd George took up his work as 
Minister of Munitions on May 26th, 1915, the nucleus 
of the new department being formed by the staff of the 
Cabinet Committee on Munitions together with that of 
the special organization established at the War Office 
under Lord Kitchener for the development of mu- 
nition supply, known as the Armaments Output Com- 
mittee. 

To these were rapidly added certain older sections of 
the War Office orgsnization. ‘This process of transfer 
from the War Office was carried further in later months, 
and by the end of 1915 the scope of the department 
covered the supply of arms, ammunition, explosives, 
optical munitions, materials, trench warfare supplies, 
munitions contracts, munitions finance, inspection, in- 
vention, design and the administration of the Royal 
Ordnance Factories, these functions being, in the main, 
duties which had formerly been exercised by the War 

ce. } 

During 1916 the Mir r » was entrusted 
with further responsibility for the storage of gun am- 
munition, supply of tanks, supply of tractors for heavy 
howitzers, supply of railway materials for the army, 
supply of mechanical transport vehicles, and the supply 
of chemical glass and laboratory ware. 

Since December, 1916, these functions have been 
further extended to include the highly important de- 
partment in charge of the supply of heavier-than-air 
aireraft for both land and naval services, as well as the 
development of agricultural machinery supply on behalf 
of the Board of Agriculture. Since June, 1917, the 






British Munitions 


Ministry of Munitions has also been responsible for the 
supply of fuel oils 

It seems fairly obvious that to tell the story of such a 
department, needs not an article, but an encyclopedia! 
But perhaps if a few high spots are touched, the reader 
may gain some perspective on the size of the picture if 
not of its just proportions. 

During the last four days of fighting before the armistice 








PY 
© 
) 


g g 











Graph showing the increase in production of munitions 
by weight 
For purposes of comparison the production in June, 1915, when 
the Ministry of Munitions was founded, is taken as 100 


Great Britain’s guns used up 12,500 tons of ammunition 
daily. Neither then, nor any time since the dark days 
of the German offensive, has Great Britain expended 
ammunition faster than it could be supplied. During 
that German offensive the English army lost in one week 
1,000 guns—and less than a month later had 1,500 new 
ones to take their place. We are fond of talking about 
speed of production in the United States, but the Briton 
has certainly little to learn when an armed foe is menac- 





Welding aerial bombs—a man’s job done as a man would do it, by a woman 


with a man’s heart 


for a Single Canvas 
AMERICAN in London 


ing his island integrity and his pride is touched that a 
Hun can get at him overhead and undersea! 

Few people have much of an idea as to just what a 
single round of ammunition really means from the manu- 
facturing end. (Quite apart from the obvious things, 
such as shell, case, explosive, ete., before a single round 
can be manufactured it is necessary to obtain and work 
up emery stone, cryolite, calcium carbide, magnesite, 
wolfram ore, acetone, carborundum, nickel, bauxite, 
nitrates, oil, cotton, antimony, and many other items 
from different countries. Forgings and castings must 
be supplied as well as brass rod and stampings, an in- 
finity of machining operations must be done, along with 
the superintendence of equipments, the ordering of the 
machinery, the manufacture, distribution and supply 
and use of hundreds of gages, the assembling of in- 
gredients from different works in appropriate centers, the 
calculation of the raw material, the arrangements for 
transport, and so forth. 

Further to elaborate on the complication of shell and 
ammunition manufacture, consider a few figures for the 
inspection service which the factories in England possess, 
to see that what is turned out is as right as human care 
and ingenuity can make it. 

In July, 1915, the staff of the Inspections Department 
consisted of 8,761 persons. In June, 1917, it consisted in 
England of nearly 40,000 with an additional staff in the 
United States of more than 8,000. Women are em- 
ployed in every possible way. In March, 1916, they 
composed 28 per cent of the staff; in June, 1917, they 
composed 61 per cent, numbering 29,000, and they are 
employed on almost all operations except those in which 
special technical experience or physcial strength are 
required. 

The work of inspection, is often very tedious and 
When it is remembered that there are no 
fewer than 183,000,000 separate gaging operations for 
every million rounds of shell, it can easily be seen why 
it requires both many workers and great fidelity to ac- 
curacy in the work 

There are in Great Britain—or were at the time of the 


monotonous. 


armistice—upwards of 20,000 factories engaged in muni- 
The vast majority of these, of 
course, were private factories, operated under strict 
Government control. The Ministry of Munitions has 
full and complete powers to help itself to any factory, 
take any labor, commandeer any machines or buildings 
that it needs 
power, perhaps greater than that possessed by ancient 
kings prior to Magna Charter, has been used with 
the single-minded desire to “win the war” and 
with a resulting friction and discontent so small, 
as to be a matter of amazement to the American 
observer, inalienable right it grumble 
at his government, even when most enthusiastically 
supporting it. Most important of the 
are the national factories. On the 3lst of October, 


lions work exclusively. 


and it is only fair to say that this enormous 


whose is to 


factories 


(Continued on page 384) 
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Conducted by RAMSOW ER, Professor of Agricultural Engineering, Ohio 








An Acetylene Table Lamp 
ACETYL! NE has been used for many years as a 


v4 source of light for farm homes, and it has given a 
high degree ol satistaction The hous is pip 1 very 
much as for natural or artificial gas and a large-sized 
generator used Recognizing the high quality of the 
acetylene flame, 1 few companies have ittempted to 
build a table lamp rhe accompanying figure shows one 
rather successful typ« he irbide is contained in the 
upper chamber and the water in the lower chamber, it 
being a “carbide to water feed Granulated carbide 
is used The stem of the automatic feed \v ve is seen 


just to the right of the burrer tubs 
\ 44-foot burner is used with this lamp which burner 


designated by 


generates 37-candle-power surners 
the number of cubic feet of gas consumed each hour 


With carbide at four cents per pound an 


| kerosene if 





12 cents per gallon, the cost of operating an acetylene 


lamp is about 20 per cent more per candle-power-hour 


than for an ordinary round wick kerosene lamp Che 
flame of the acetvlene lamp is so much better than the 
flame of a common kerosene lamp that the added cost 


is of small moment 


A New Tractor Dynamometer 


Ww H the rapid development in tractors and tractor 
tools there has come in increased demand for a 
machine capable of measuring the pull of the tractor and 
the draft of other implements There has been a notable 
lack of experimental work done on the draft of farm 
machines and one reason for this condition has been the 


or performing the work 


absence of suitable apparatus 
A new dynamometer has just been designed and put 
the market by a company prominent for years in railway 
traction test work Che instrument is 


quite complete and bids fair to give a high 




















A table lamp that burns acetylene 


rhis pencil plays over a sheet of paper carried on a large 


plows this wheel runs in the bottom of the furrow 


Mechanical Equipment of the Farm 


Latest developments in agricultural machinery and practical suggestions for the farmer 
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University 





the pencil (5) gives a measure of the intensity of the 
pull. 

In order to secure the average pull, it is necessary to 
obtain the area between the zero line and the line 
described by the moving pencil. This is done by the 
automatic integrater (7) which makes electrical contact 
through the relay (8) every square inch. The relay 
closes the circuit operating the pen (9) giving a record on 
the paper, which record is tallied by the counter (7), 
so that the total area of the curve may be secured in- 
stantly at any time during the test. 

\ time clock in connection with the: recorder makes 
electrical contact every 10 seconds, thus operating pen 
(11) which gives a record on the paper at this interval, 
Pen (12) is operated by a push button and enables the 
operator to indicate at any time any portion of the curve 
which for various reasons should be excluded from the 
final calculations 

The results are easily calculated. The area record 
divided by the proper travel gives the average height of 
the indicator card in inches. If this is multiplied by the 
force necessary to produce a pencil movement of one 
inch and this by the ratio of the area of the dyna- 
mometer piston to the indicator piston, the mean pull in 
pounds is determined. Having the time record and the 
rate of travel, the horse-power developed is quickly 
determined 4 continuous record of 5,000 feet can be 


made 

To prevent the delicate mechanism of the recording 
apparatus from accidental injury or from being clogged 
with dirt it is placed in a light metal case, as shown in 
one of the pictures. The machine can be carried by 
the convenient handles or may be placed upon the 


machine being tested. It has an aluminum base, 
which serves to decrease the weight ma- 
terially 





degree of satisfaction 


This dynamometer makes use of the 
hydraulic principle, that is, the pull is 
measured by the degree of compression of a 
liquid contained within a cylinder This 
idea is thought to be more reliable than the 
use of springs of one kind or another Che 
dynamometer proper, the part which 


measures the pull, is shown in Fig. 1. 
This is hitched between the motive power 
and the tool being tested The clevis to 
the right is connected to the piston in the 
cylinder Under a heavy pull there would 
be some leakage of oil (the liquid used) 


past the piston \ pump is shown at (2) 
which is used to return this oil to the 
cylinder. As the liquid is compressed the 


force is transmitted through a flexible tube 





Sorghum as a Coloring Material 

HE French technical press has lately 

been full of a very interesting com- 
munication made to the Academy of 
Sciences by M. Piedalu. It deals with 
the utilization of sorghum as a coloring 
material. The ‘glumes,’ or husks of 
sweet sorghum and those of sorghum with 
black seed, hitherto of no use at all, are 
found to yield a gum with very fine shades 
of color ranging from pink to bright red, 
salmon, scarlet, pearl gray, dark gray, 
dark brown and khaki all colors which, 
being sun and soap-proof are _ highly 
suitable for dyeing wool, silk, leather and 
vegetable fibers. The discovery of this 
new dyeing material, it is stated, is one of 
great importance, and steps are to be taken 








connected to the cylinder at (1) to the 


recording apparatus Fig. 2. 





to work it on a large scale. 
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Fig. 2. The apparatus which records the pull 


The recording mechanism enclosed in a dirt-proof case 
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The mechanism that distributes the mixture to the proper height and 
crown before tamping 


A Mechanical Finisher for 
Concrete Roads 


MACHINE which will automatically 
strike off, tamp and finish the sur- 
face of a concrete road has recently been 
brought to a point of perfection by a 
Cleveland, Ohio, machinery company. It 
has been under development since 1913 on 
the roads in California and in its present 
form will do the work of more than a 
dozen men and do it so that the finished 
surface is mechanically perfect and free 
from laitance, silt or light particles which 
float to the top if the mix of cement is too 
wet. One of the chief advantages of the 
machine is its ability to finish the surface 
no matter what consistency of mix is 
considered to be the best for the particular 
work in hand With hand-finishing it is 
always necessary to employ a slight excess 
of water, but this is detrimental because 
it reduces the strength of the concrete. 
The apparatus consists of a metal 
frame work carrying a four-horsepower 
gasoline engine inside of a protecting sheet 
metal box in the center. The entire 
machine moves forward at the rate of 
seven feet per minute and backs up at the 
rate of 28 feet a minute by power secured 
from the gas engine and driving through a 
system of chains and sprockets to the four 
wheels on which the apparatus is carried. 
The finishing operation is done in two 
separate steps and by two distinct parts 
of the machine, the tamper and the 
strike-off to which a belt float is also 
connected. The strike-off spreads the 
concrete to the necessary height and 
crown. The tamper, a paddle-like affair 
is located at the rear of the machine 
between the gasoline engine case and the 
strike-off board. The first time over, it 
tamps the concrete with a long, hard 
stroke. The length of the stroke may be 
regulated by the operator so that on the 
second time over, the concrete is subjected 
to a continuous agitation without exert- 
mg any pressure on the mixture. This 
tamping compacts the concrete and brings 
the air to the surface and tends to bond 
the stones with just the proper quantity 
of cement. The final finishing touch is 
done by the float, a belt attached to the 
strike-off and moved over the surface to 
smooth it off. 


Making Smooth Hard Roads with 
a Snow Roller 


NE of the greatest obstacles to traffic 
Mm some of our northern towns is a 
heavy fall of snow, with no facilities for 
clearing it away. Under such circum- 


stances vehicles simply flounder around 
until the ordinary traffic has packed it 
down. In at least one town, however, 
Laconia, N. H., this difficulty has been 
overcome by means of a heavy roller 
which and systematizes the 
hardening process. It is the invention 


hastens 


The machine for finishing concrete roads, showing the operation 
of the tamper 


on an oak frame and surmounted by a 
seat and tool box. Thus the combined 
drums give a snow-compacting width of 
about 12 feet. In Laconia the device is 
used principally for breaking country 
roads and is sent out when there is a fall of 
four inches or even less when it has drifted, 
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Don’t remove the snow—pack it down hard and go sleigh-riding! 


of Charles A. French, the city engineer 
of Laconia, and has been successfully 
employed for a number of winters. 

The roller consists of two cylindrical 
wooden drums, each 6 feet 4 inches in 
diameter and 5 feet in length, mounted 


The roller is drawn by four or six 
horses and three or more men are required 
to operate it; one to drive the horses and 
the others to go ahead and shovel when 
heavy drifts are encountered. The shov- 
elers also level sliding places and chuck- 

















The delousing plant at Camp Devens 





holes, and when the roller passes over it 
compacts the snow so that it will hold a 
team, and the roads need no more atten- 
tion until the next storm. So hard is the 
snow packed down that in the spring, 
when the snow begins to thaw, some of 
the deeper drifts have to be cut out with 
a road-machine. In the city, after the 
sidewalks have been cleared by the snow 
plows, the ridge left at the edge of the 
sidewalk is spread over by means of the 
road-machine and then rolled by the 
snow-roller. 


Eliminating the Cootie 
HOUSANDS of pediculi vestimenti 
and more thousands of pediculi 
capitis, direct from the battlefields and 
trenches of Europe, are the prospective 
victims of the new delousing or cootie- 
killing plant established at Carap Devens 
as part of the Sanitary Process Plant. As 
thousands of soldiers will be demobilized 
during the next few months at Devens, 
including the entire 26th or Yankee 
Division of 26,000 men, there will be 
constant daily use for such an outfit. 
It is one of the most modern of the many 
inventions evolved by the experts of the 
United States Army, and better than the 
original crude affairs that were estab- 
lished in the early stages of the war in 
France, Germany, Russia and Serbia. 
All returning soldiers from the trans- 
ports that will dock in Boston will be sent 
to Camp Devens for demobilization after 
thorough quarantine, which includes the 
delousing process. Every soldier has to 
disrobe. His clothing and his belongings 
are all thrown into his barracks bag. 
The cooties get it either way, whether 
they insist on staying with the soldier 
or with his effects. With the former they 
will be scalded to death or drowned out, 
for the soldier has to undergo a hot 
shower bath with plenty of soap. With 
the clothing they will be scalded by live 
steam. The clothing and the effects in 
the barracks bags are thrown into a huge 
cylindrical wire basket, shown at the left 
of the picture. It accommodates 70 bags 
atatime. Once filled the basket is rolled 
to the death chamber, said chamber being 
a long steel tube connected up with pipe 
supplying live steam. The basket and its 
contents are sealed up inside the tube by 
huge steel doors and the steam is turned on 
for forty minutes. After this the basket 
is removed for the contents to cool. The 
bags full of clothing and other im- 
pedimenta of a soldier are delivered to 
him dry but still warm—slightly wrinkled 
and shrunken, perhaps, but clean, 
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Mechanical Supplies 
for all industries 


To all points of the compass 








OR many years The Fairbanks Company has insures prompt deliveries. ‘he individual Branches 
h: utisfactorily served Purchasing Departments have complete facilities for any needed after-service. 
in the entire industrial field—such purchasers No similar house has won the world-wide stand- 
as mills, factories, mines, railroads and steamship ing enjoyed by The Fairbanks Company. 
lines. : * 
Branch Houses are maintained in principal cities. OST people know Fairbanks Scales. But it is not 
[n each of these Branch Houses an immense range of generally understood that The Fairbanks Company 





also markets Mill Supplies, Valves, Machine Tools, 





products, together with efficient auto truck service, 


MILL SUPPLIES » SCALES » VALVES * MACHINE TOOLS» TRANSMISSION 
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A scale in India 


Transmission, Trucks and Wheelbarrows, 
Engines and Pumps, and other mechanical 
products of a quality which entitles them 
to bear The Fairbanks Company O. K. 

To carry on this work, The Fairbanks 
Company, as stated above, now maintains 
22 Branch Houses in leading American 
cities. Here business is done both at 
wholesale and retail. In addition, promi- 
nent dealers in other cities handle many of 
the Fairbanks products. 

Foreign Branch Houses are maintained 
in London, Glasgow, Paris and Havana. 
Resident representatives cover the prin- 
cipal commercial countries of the world. 

The Fairbanks Company maintains a 
staff of experienced buyers who give our 
customers the benefit of volume buying. 
A force of 400 traveling salesmen, trained 
in mechanical lines, adds to the service. 


URCHASING agents buy in two 

ways: Orders may be scattered among 
many sources of supply, or the buyer may 
find all or a large part of his requirements 
met by The Fairbanks Company. 
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A truck 


in the Argentine 


In centralizing his buying with The 
Fairbanks Company, the purchasing agent 
is in effect dealing with a Mechanical Sup- 
plies Department Store. He orders all he 
needs from one house. All items are put 
on one bill and delivered nearly always in 
one shipment. Thus complications are 
taken out of buying, bookkeeping and 
handling. 

Customers also turn to The Fairbanks 
Company because : 


(1) Here they find the best in Mill Supplies, Valves, 
Scales, Engines and Pumps, Transmission, 
Machine Tools, Trucks, Wheelbarrows, and 
other mechanical supplies. 


(z) They secure prompt deliveries—insured by 
immense stocks and motor truck service. 


(3) They find prices right. 

(4) The purchaser further benefits by the thor- 
oughly equipped Service Stations which are 
maintained in each of the Branch Houses. 


A call in person or by telephone at our 
nearest Branch House will put you in 
touch with right-hand service, which every 
Purchasing Department woods! 


FAI RBANKS | 


Company | 


Valves in Holland 

















Machine Tools 
in France 






THE 


FAIRBANKS 
COMPANY 


Administrative Offices: 
NEW YORK 
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Branch Houses 


Albany New York 
Baltimore Paterson 
Boston Philadelphia 


Birmingham Providence 
Bridgeport Pittsburgh 


Buffalo Rochester 
Chicago Scranton 
Detroit St. Louis 
Hartford Syracuse 
Newark Utica 


New Orleans Washington 


Havana, Cuba 
London, England 
Glasgow, Scotland 

Paris, France 
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Admiral Sims in the Team-Work for Victory 


How the 


Admiral Stood Out for Consolidation as Against Mere Cooperation 





\diniral 


l uroOpean 


pRoM the very moment that 
took ¢ 


Forces in this war 


Sims ommand of out 


Naval 


outst inding 


he adopted a few 


policies which are t 


characteristic of his methods ind which 


ire largely responsible for the efficiency 


of our naval forces which operated with 
foreign navies with which they have come 
out of the war The walls of secrecy that 


existed between all navies in time ol peace, 


together with the typ illy \merican 


characteristics which existed in our own 





Navy, eaused our Navy to develop meth 
ods und practices peculnar to itself, and 
it the same time, quite different from 


among the Allied armies opposed to. her. 
lasting gratitude of the nation at large and his brother officers in particular, 
because he stood for the closest consolidation under single leadership, and not 
merely for simple cooperation with our Naval Allies. Only thus, as the 
event has proved, could the quick defeat of the submarine, the capture of the 
High Seas Fleet, and the transfer of 2,000,000 American troops to Europe 


have been accomplished. 


T is not stretching a point too far to say that the greatest ally of Germany, 
ypieally during the first four years of the war, was the lack of a unified command 
Admiral Sims has earned the 


and this for the good reason that our aim 
Was not to prove our Case, or to prove our 
in this line or that line, but 
solely to defeat a enemy. He- 
repeatedly said, ‘Never mind about the. 
credit, or prestige, or recognition, but get 
on with the war.”’ It is difficult to explain 
but, nevertheless, only too true, that 
Admiral Sims’ path, in ensuring that such 
policies as the above were carried out, wag 
with It would take a 
volume of no small size to chronicle the 
troubles that arose or tried to arise, or the 
which encumbered his _ path. 
From the moment he arrived in Europe, 


superiority 
common 


not strewn roses. 


obstacles 








those existing in other navies 


It was natural, and cpiante to be expected, that when our 


ships were required to work as a team with foreign 
navies, these differences in methods and practices were 
suddenly thrown into the limelight In the opinion’ of 
our own Navy, at least, a great many of these methods 
ind) practices were onsidered far superior to the 
methods and practices found in vogue in the foreign 
navies It was also inevitable that a spirit of competition 
and rivalry should at onee start to grow up It was 
therefore to be expected, and was quite natural, that our 
officers should resist hanging their own methods, and 
that all sorts of source friction should thereby arise 
A marked te ndeney exmted os the beginning to Kee pout 


wn sh os, to give them areas to 


sev thrat the 


ships separate ad trom fore 


operate in by themelyves work they did would 


vhat ships they were protecting, or where they were 
working is long as they were hitting the enemy to the 
best advantage in speeding the day of vietory \s to 


differences ino methods and privé tices of foreign services, 


t hie british service was the one concerned 


principal 


was by far the largest and hence the 


Navy tl 
contact He insisted that it be decided in general 
the 


imply because it 
most 
Allied 


greatest 


one with which our iturally came in the 


council as to where our ships would be of 
“~CTVint 
Phe 


his office rs 


Admiral constantly directed the 
to the following ine 


point ol view oft 
lucts Wi 


, , 
nen, material and every- 


seapable wert 


greatly outnumbered in ships, 


thing else im the game In everv phase the other 


who outnumbered us, had been at it for nearly 


ot he I 


tellow, 


words, we were entering 

Ile never 
questioned but that many of our methods and practices 
the older 


were decidedly in 


long vears In 


war in ifs last phase, 


three 
not in the beginning 
were Superior to the corresponding ones ih 
navies He pointed out that, as we 
the minority and the other fellow had settled down to 
his paces, it would only slow the game down and help 
the enem y, to attempt to force the other older navies to 


which was two days after the United 
States declared war, he stood out for the above policies 
in all of his work, not only with his own ships, officers. 
and men, but also in his dealings with the heads and the 
organizations of foreign.navies In other words he at 
once adopted the policy of unified command, which 
latter attracted so much world attention when it wag 


announced as being adopted by the armies in the 
field 

Admiral Sims took the stand in the Allied Council 
Chambers that his forees should be looked upon as 
“reserves” being brought up to the ‘‘front.’’ That 
where they should go and in what numbers should 


be determined only after frank discussion by every- 
concerned: and should be only on the 
general and strategical situation, and with the sole end 
in view of winning the war. This policy is quite op- 
posed to the one which natural inclination dictates. We 
had a navy which was a separate team in itself, with 
and its own traditions. It had been 
preparing for this day for many years. It was only 
human and natural impulse that it should resist being 
broken up and seattered. It naturally did not. relish 
with detachments of the navies of other 

nations and being separated 


one based 


its own methods 


being mixed 





be clearby contrasted with the werk of other navies In 
joint operations of navies, questions ol prick ind 
prestige are inevitable factors 

Admiral Sims’ policies were aimed to cover all of the 
ibove, and many other points which always exist in 
allied joint) operations and for which there naturally 
cannot be any previous training in time of peace It is 
perhaps natural that his policies have been miscon- 
strued by many who were 
not acquainted fully with 
the most unusual cireum- 
stances of such an unpre- 


cedented war. - 
outset he 


At the very 
clearly set forth that the one 
and only task confronting 


“to defeat the 


” 
war ’ 


our ships was 
enemy “to win the 
and that no other considera- 
tions were ito be allowed to 
interfere with this out- 
standing aim, Questions of 
pride, prestige, relative 
value of methods, ete., should 
be sacrificed to the 
The watehword 

“team-work.”’ 


one 


above 
single aim 

was to be 
Wherever possible our ships 


and men were not only to 
cooperate with the foreign 
ships and men, but were 
to consolidate with them 


into “‘one team.” 








from its own traditions and 
methods. However, such 
were the conceptions of our 
principal naval commander 
in the war, and who can ques- 


tion the high motives and 
unselfishness which _ they 
typified. 

Results only count, and 


now that the war is over the 
fact cannot escape that our 
Navy in the war under the 
leadership of Admiral Sims, 
has come home with nothing 
but praise and admiration 
and respect from the foreign 
navies with which it has 
worked. Practically no word 
of criticism, either through 
official or unofficial channels 
has been heard. Admiral 
Sims himself in some quarters 
at home has been criticized, 
this being due to misinterpre- 
tations of his policies and 








Except where absolutely 
necessary, our ships were not 
to build up nd 
ministrative organizations, duplicate lines of communica- 
tion, duplicate There 
natural tendency to build up our own separate supporting 
"we entered into would 


duplicate 


supply stations, ete was ua 


systems so that whatever “show 


be ourown., The Admiral preached that the best way to 


win the war’ was to take conditions as we found 
them and work with them, thereby not only saving great 
und unnecessary expense, but also saving long delays 
which would be involved if we had to wait for this and 
that to be brought from home, let alone the unnecessary 


demands upon shipping which was really the vital factor 


in the war—to eut out growling—to get im the game 
with both feet ’ 

Che Admiral made it clear to his officers that thei 
yume was to avoid delay in hitting the enemy, and to 
topat nothing no matter what thev had come to believe 
in the past, which would diminish in any way their 
throwing them om ! mth Wwe ight into the scales without 
delay In war, ‘tin ins everything. ‘Time is an 
il-important factor Hlit the other fellow first the 
fuster and qui } er vo defeat his Ame, the sooner the 

ierifice of precious life, the isteJand expense of war 
are over, Most earnestly he pointed out that i did 
pot make any difference what our shiy were doing, 


Presentation of a parting gift to Admiral Sims in Londoa 


adopt our methods or to convert them to our views 
rhe task of persuading the other navies to change their 
methods would simply involve lost motion and delay 
lhe war was no time to try to educate or change the 
other fellow Hence all of his officers were directed and 
encouraged, regardless of red tape and regulations, to 
unhesitatingly drop, for the time being, their own 
methods and practices, if by so doing delays and friction 
could be avoided, and the enemy hit the harder. Of 
course, 100 per cent efficiency could not be expected. 
Where we could work our methods in w'tbout confusion 
or delaying the game or causing friction—ftine—go ahead. 

In other words, Admiral Sims’ policy was, that in any 
game of cooperation, concessions must be made. All 
parties may be heard at the Council Table, but when it 
comes to action, one side must give way. This is the 
principle of unified command, later adopted on the 
Western Front, and incidentally it is the guiding prin- 
ciple of all successful enterprises in civil life. 

Admiral preached a doctrine, easily miscon- 
strued by who did fully understand—his 
doctrine was that as we were decidedly in the minority, 
we should be the quicker and show the greater willing- 
give in our arguments and contentions; 


Sims 


those not 


ness to 


way 


methods. Fortunately, how- 

ever, he is a big enough man 
not to allow these criticisms to interfere with his con- 
tinuing to be governed by his own convictions based upon 
his experience. 

As a result of the above, our naval ships were scattered 
throughout the war zone, for example, in the White Sea, 
the North Sea, with the British Grand Fleet, in the Irish 
Sea mixed with the British command, off the French 
Coast mixed with the French Command, Gibraltar, 
mixed with the British, the Adriatic, mixed with the 
Italians, and on shore it was found in aviation mixed 
w:th the British in Ireland and England, on the shores 
ot the North Sea, in Flanders mixed with the French, 
Belgian and British, on the French Coast mixed enti 
wicth:the French, in Italy again mixed with the Italians. 
It was mixed principally with the British for one reason 
alone, and that was on account of the size of the British 
navy, which was scattered through all the areas above 
mentioned. It could not have been otherwise. In vieW 
of the size of Britain’s navy it was natural that the French 
and the Italians should not have attempted to increas? 
their navy or make up their losses during the wa 
Their attention was principally directéd toward theif 
armies. 

(Continued on page 384) 
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In the army clothing factory—-making stencils with electric and gas tools that 


Copyright by Sport and General 


perforate the paper to the required design 


\ Glimpse at a Picture Too Big 


British Munitions 


Welding aerial bombs—a man’s job done as a man would do it, by a woman 


with a man’s heart 


for a Single Canvas 
to) 


By ee: 3 Claudy. Special Correspondent of the SCIENTIFIC AMERICAN in London 


ANGING on the wall of one of a thousand of Eng- 
land's Munition Offices is this quotation from 
Sir Walter Raleigh: 


“Whosoever in writing « modern history shall 
follow Truth too near the heels, it may haply 
strike out his teeth.’ 


Written in 1614, it has lost none of its potency in 1919, 
especially to him who would attempt the impossible task 
of painting « true picture of Great Britain’s munitions 
work in a single article. The present writer needs his 
teeth, if only to have something to hook into the next 
story, and so he feels that there may be some excuse if 
he does not follow ** Truth too near the heels”’. 

To get even a faint idea of the program it seems fairly 
obvious that one first envisage what ‘‘ Munitions’? means 
If it means guns and shells, the answer is simple—the 
Ministry of Munitions will supply no figures until a 
peace treaty has been signed. If it means all war ma- 
terial, then the pages of one issue of the ScieENTIFIC 
AMERICAN could not hold the mere statistics if they were 
available. 

The act establishing the Ministry of Munitions was 
passed on June 9th, 1915, and special powers were con- 
ferred upon the Minister of Munitions by an Order in 
Council dated June 16th, 1915, the Munitions of War 
act, 1915, and subsequent acts and the Defence of the 
Realm acts. Mr. Lloyd George took up his work as 
Minister of Munitions on May 26th, 1915, the nucleus 
of the new department being formed by the staff of the 
Cabinet Committee on Munitions together with that of 
the special organization established at the War Office 
under Lord Kitchener for the development of mu- 
nition supply, known as the Armaments Output Com- 
mittee. 

To these were rapidly added certain older sections of 
the War Office organization. ‘This process of transfer 
from the War (Office was carried further in later months, 
and by the end of 1915 the scope of the department 
covered the supply of arms, ammunition, explosives, 
optical munitions, materials, trench warfare supplies, 
munitions contracts, munitions finance, inspection, in- 
vention, design and the administration of the Royal 
Ordnance Factories, these functions being, in the main, 
duties which had formerly been exercised by the War 
Office. 

During 1916 the Mir : » was entrusted 
with further responsibility for the storage of gun am- 
munition, supply of tanks, supply of tractors for heavy 
Owitzers, supply of railway materials for the army, 
supply of mechanical transport vehicles, and the supply 
of chemical gluss and laboratory ware. 

Since December, 1916, these functions have been 
further extended to include the highly important de- 
partment in charge of the supply of heavier-than-air 
aircraft for both land and naval services, as well as the 
development of agricultural machinery supply on behalf 
of the Board of Agriculture. Since June, 1917, the 





Ministry of Munitions has also been responsible for the 
supply of fuel oils 

It seems fairly obvious that to tell the story of such a 
department, needs not an article, but an encyclopedia! 
But perhaps if a few high spots are touched, the reader 
may gain some perspective on the size of the picture if 
not of its just proportions. 

During the last four days of fighting before the armistice 
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Graph showing the increase in production of munitions 
by weight 
For purposes of comparison the production in June, 1915, when 
the Ministry of Munitions was founded. is taken as 100 


Great Britain's guns used up 12,500 tons of ammunition 
daily. Neither then, nor any time since the dark days 
of the German offensive, has Great Britain expended 
ammunition faster than it could be supplied. During 
that German offensive the English army lost in one week 
1,000 guns—and less than a month later had 1,500 new 
ones to take their place. We are fond of talking about 
speed of production in the United States, but the Briton 
has certainly little to learn when an armed foe is menac- 


ing his island integrity and his pride is touched that a 
“Hun ¢an get at him overhead and undersea! 

Few people have much of an idea as to just what a 
single round of ammunition really means from the manu- 
facturing end. Quite apart from the obvious things, 
such as shell, case, explosive, ete., before a single round 
can be manufactured it is necessary to obtain and work ° 
up emery stone, cryolite, calcium carbide, magnesite, 
wolfram ore, acetone, carborundum, nickel, bauxite, 
nitrates, oil, cotton, antimony, and many other items 
from different countries. Forgings and castings must 
be supplied as well as brass rod and stampings, an in- 
finity of machining operations must be done, along with 
the superintendence of equipments, the ordering of the 
machinery, the manufacture, distribution and supply 
and use of hundreds of gages, the assembling of in- 
gredients from different works in appropriate centers, the 
calculation of the raw material, the arrangements for 
transport, and so forth. 

Further to elaborate on the complication of shell and 
ammunition manufacture, consider a few figures for the 
inspection service which the factories in England possess, 
to see that what is turned out is as right as human care 
and ingenuity can make it. 

In July, 1915, the staff of the Inspections Department, 
consisted of 8,761 persons. In June, 1917, it consisted in 
England of nearly 40,000 with an additional staff in the 
United States of more than 8,000. Women are em- 
ployed in every possible way. In March, 1916, they 
composed 28 per cent of the staff; in June, 1917, they 
composed 61 per cent, numbering 29,000, and they are 
employed on almost all operations except those in which 
special technical experience or physcial strength are 
required 

The work of inspection, is often very tedious and 
monotonous. When it is remembered that there are no 
fewer than 183,000,000 separate gaging operations for 
every million rounds of shell, it can easily be seen why 
it requires both many workers and great fidelity to ac- 
curacy in the work 

There are in Great Britain—or were at the time of the 
armistice —upwards of 20,000 factories engaged in munt- 
The vast majority of these, of 
course, were private factories, operated under strict 
Government control. The Ministry of Munitions has 
full and complete powers to help itself to any factory, 


lions work exclusively 


take any labor, commandeer any machines or buildings 
that it needs 
power, perhaps greater than that possessed by ancient 
kings prior to Magna Charter, has been used with 
the single-minded ‘desire to “win the war” and 
with «a resulting friction and discontent so small, 
as to be a matter of amazement to the American 
whose. inalienable right it is to ‘grumble 
at his government, even when most enthusiastically 
supporting it. Most important of the factories 
are the national factories. On the 3lst of October, 


and it is only fair tosay that this enormous 


observer 


(Continued on page 384) 
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Mechanical Equipment of the Farm 


Latest developments in agricultural machinery and practical suggestions for the farmer 











An Acetylene Table Lamp 
CETYLENE has been used Por reasars years is a 
A 


source of light for farm homes, and it has given a 


high degree of satisfaction The house is pipe 1 very 
much as for natural or artificial gas and a large-sized 
generator used Recogni Ing the high quality ol the 
acetvlene flame, a few companies have attempted to 
build a table lamp Phe accompanving figure shows one 
rather successful type Phe carbide is contained in the 
upper chamber and the water in the lower chamber, tt 
being t earbide to water feed Granulated earbide 
is used Phe stem of the tutomatic feed valve is seen 


just to the tight of the burner tube 

\ 's-loot burner is used with this lamp which burner 
generates $57-candle-powet Burners are designated by 
the number of cubic feet of gas consumed each hour 
With carbide at four cents per pound and kerosene at 
12 cents per gallon, the cost of operating an acetylene 
lamp is about 20 per cent more per candle-power-hout 
than for an ordinary round wiek kerosene lamp lhe 
flame of the acetylene lamp is so much better than the 
flame of » common kerosene lamp that the added cost 


is of small moment 


A New Tractor Dynamometer 

Ww H the rapid development in tractors and tractor 

tools, there has come an inere ised demand for 2 
machine capable of measuring the pull of the tractor and 
the draft of other implements There hus been a notable 
lack of experimental work done on the draft of farm 
machines and one reason for this condition has been the 
absence of suitable apparatus for performing the work 
A new dynamometer has just been designed and put on 
the market by a company prominent for years in railwa 


traction § test work th instrument Is 


f Agricultural Engineering, Ohio State University 

















A table lamp that burns acetylene 


This pencil plays over a sheet of paper carried on a large 


plows this wheel runs in the bottom of the furrow 


the pencil (5) gives a measure of the intensity of the 
pull. 

In order to secure the average pull, it is necessary to 
obtain the area between the zero line and the line 
described: by the moving pencil. This is done by the 
automatic integrater (7) which makes electrical contact 
through the relay (8) every square inch. The relay 
closes the circuit operating the pen (9 giving a record on 
the paper, whieh record is tallied by the counter (7), 
so that the total area of the curve may be secured ine 
stuntly at any time during the test 

\ time clock in connection with the: recorder makes 
electrical contact every 10 seconds, thus operating pen 
(11) which gives a reeord on the paper at this interval, 
Pen (12) is operated by a push button and enables the 
operator to indicate at auny time any portion of the curve 
which for various reasons should be excluded from the 
final ealeulations 

The results are easily calculated The area record 
divided by the proper travel gives the average height of 
the indieator card in inches. — If this is multiplied by the 
force necessary to produce a pencil movement of one 
inch and this by the ratio of the area of the dyna- 


mometer piston to the indieator piston, the mean pull in 
pounds is determined Having the time record and the 
rate of travel, the horse-power developed is quickly 
determined \ continuous record of 5.000 feet can be 
made 

To prevent the delicate mechanism of the recording 
apparatus from accidental injury or from being clogged 
with dirt it is placed in a light metal ease, as shown in 
one of the. pictures. The machine can be carried by 
the convenient handles or may be placed upon the 
machine being tested. It has an aluminum base, 
which serves to decrease the weight mae 
te rially 





quite compl te and bids fair to give a high 
degree of satisfaction 


This dynamometer makes use of the 
hydraulic principle, that is, the pull is 
measured by the degree of compression of a 
liquid contained within a cylinder This 
idea is thought to be more reliable than the 
use of springs of one kind or another Che 
dynamometer proper the part which 


measures the pull, is shown in Fig. 1. 
This. is hitched between the motive power 
and the tool being tested The clevis to 
the right is connected to the piston in the 
evlinder. Under a heavy pull there would 
be some leakage of oil (the liquid used) 
past the piston \ pump is shown at (2) 
which is used to return this oil to the 
cylinder. As the liquid is compressed the 
force is transmitted through a flexible tube 








Sorghum as a Coloring Material 

HE French technical press has lately 

been full of a very interesting com- 
munication made to the Academy of 
Sciences by M. Piedalu. It deals with 
the utilization of sorghum as a coloring 
material. The ‘glumes,’ or husks of 
sweet sorghum and those of sorghum with 
black seed, hitherto of no use at all, are 
found to yield a gum with very fine shades 
of color ranging from pink to bright red, 
salmon, scarlet, pearl gray, dark gray, 
dark brown and khaki all colors which, 
being sun and soap-proof are highly 
suitable for dyeing wool, silk, leather and 
vegetable fibers. The discovery of ‘this 
new dyeing material, it is stated, is one of 








connected to the eylinder at (1) to the 
recording apparatus Fig. 2 


2. Fig. 3. 


great importance, and steps are to be taken 


The dynamometer proper which measures the amount of the pull to work it on a large scale. 
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Fig. 2. The apparatus which records the pull 


Fig. 3. The recording mechanism enclosed in a dirt-proof case 
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Inventions New and Interesting 
A Department Devoted to Pioneer Work in the Arts 
































The mechanism that distributes the mixture to the proper height and 
crown before tamping 


A Mechanical Finisher for 
Concrete Roads 


MACHINE which will automatically 
strike off, tamp and finish the sur- 
face of a concrete road has recently been 
brought to a point of perfection by a 
Cleveland, Ohio, machinery company. It 
has been under development since 1913 on 
the roads in California and in its present 
form will do the work of more than a 
dozen men and do it so that the finished 
surface is mechanically perfect and free 
from laitanece. silt or light particles which 
float to the top if the mix of cement is too 
wet. One of the chief advantages of the 
machine is its ability to finish the surface 
no matter what consistency of mix is 
considered to be the best for the particular 
work in hand. With hand-finishing it is 
always necessary to employ a slight excess 
of water, but this is detrimental because 
it reduces the strength of the concrete. 
The apparatus consists of a metal 
frame work carrying a four-horsepower 
gasoline engine inside of a protecting sheet 
metal box in the center. The entire 
machine moves forward at the rate of 
seven feet per minute and backs up at the 
rate of 28 fect a minute by power secured 
from the gas engine and driving through a 
system of chains and sprockets to the four 
Wheels on which the apparatus is carried. 
The finishing operation is done in two 
separate steps and by two distinct parts 
of the machine, the tamper and_ the 
strike-off to which a belt float is also 
connected. The strike-off spreads the 
concrete to :the necessary height and 
crown. The tamper, a paddle-like affair 
Is located at the rear of the machine 
between the gasoline engine ease and the 
strike-off board. The first time over, it 
tamps the concrete with a long, hard 
stroke. The length of the stroke may be 
regulated by the operator so that on the 
second time over, the concrete is subjected 
to a continuous agitation without exert- 
img any pressure on the mixture. This 
tamping compacts the concrete and brings 
the air to the surface and tends to bond 
the stones with just the proper. quantity 
of cement. The final finishing touch is 
done by the float, a belt attached to the 
strike-off and moved over the surface to 
smooth it off. 


1 
Making Smooth Hard Roads with 
a Snow Roller 
NE of the greatest obstacles to traffic 
Mm some of our northern towns is a 
heavy fall of snow, with no facilities for 
clearing it away. Under such circum- 


stances vehicles simply ‘flounder’ around 
until the ordinary traffic has packed it 
down. In at least one town, however, 
Laconia, N. H., this difficulty has been 
overcome by means of a heavy roller 
which hastens and = systematizes the 
hardening process. It is the invention 


The machine for finishing concrete roads, showing the operation 
of the tamper 


on an oak frame and surmounted by a 
seat and tool box. Thus the combined 
drums give a snow-compacting width of 
about 12 feet. In Laconia the device is 
used principally for breaking country 
roads and is sent out when there is a fall of 
four inches or even less when it has drifted, 

















Don’t remove the snow—pack it down hard and go sleigh-riding! 


of Charles A. French, the city engineer 
of Laconia, and has been suecessfully 
employed for a number of winters. 

The roller consists of two cylindrical 
wooden drums, each 6 feet 4 inches in 
diameter and 5 feet in length, mounted 


The roller is drawn by four or six 
horses and three or more men are required 
to operate it; one to drive the horses and 
the others to. go ahead and shovel when 
heavy drifts are encountered. The shov- 
elers also level sliding places and chuck- 




















The delousing plant at Camp Devens 


holes, and when the roller passes over it 
compacts the snow so that it will hold a 
team, and the roads need no more atten- 
tion until the next storm. So hard is the 
snow- packed down that in the spring, 
when the snow begins to thaw, some of 
the deeper drifts have to be cut out with 
a road-machine. In the city, after the 
sidewalks have been cleared by the snow 
plows, the ridge left at the edge of the 
sidewalk is spread over by means of the 
road-machine and then rolled by the 
snow-roller. 

Eliminating the Cootie 
HOUSANDS of  pediculi vestimenti 
and more thousands of  pediculi 

capitis, direct from the battlefields and 
trenches of Europe, are the prospective 
victims of the new delousing or cootie- 
killing plant established at Camp Devens 
as part of the Sanitary Process Plant. As 
thousands of soldiers will be demobilized 
during the next few months at Devens, 
including the entire 26th or Yankee 
Division of 26,000 men, there will be 
constant daily’ use for such an outfit. 
It is one of the most modern of the many 
inventions evolved by the experts of the 
United States Army, and better than the 
original crude affairs that were estab- 
lished in the early stages of the war in 
France, Germany, Russia and Serbia. 

All returning soldiers from the trans- 
ports that will dock in Boston will be sent 
to Camp Devens for demobilization after 
thorough quarantine, which includes the 
delousing process. Every soldier has to 
disrobe. His clothing and his belongings 
are all thrown into his barracks bag 
The cooties get it either way, whether 
they insist on staying with the soldier 
or with his effects. With the former they 
will he sealded to death or drowned out, 
for the soldier has to undergo a hot 
shower bath with plenty of soap. With 
the clothing they will be scalded by live 
steam. The clothing and the effects in 
the barracks bags are thrown into a huge 
cylindrical wire basket, shown at the left 
of the picvure. It accommodates 70 bags 
atatime. Once filled the basket is rolled 
to the death chamber, said chamber being 
a long steel tube connected up with pipe 
supplying live steam. The basket and its 
contents are sealed up inside the tube by 
huge steel doors and the steam is turned on 
for forty minutes. Afterthis the basket 
is removed for the contents to cool. The 
bags full of clothing and other im- 
pedimenta of a soldier are delivered to 
him dry but still warm—slightly wrinkled 
and shrunken, perhaps, but clean. 
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Mechanical Supplies 





for all industries 


To all points of the compass 


OR many years The Fairbanks Company has insures prompt deliveries. ‘he individual Branches 
HK satisfactorily served Purchasing Departments have complete facilities for any needed after-service. 

in the entire industrial field—such. purchasers No similar house has won the world-wide stand- 
as mills, factories, mines, railroads and steamship ing enjoyed by ve one Company. 





lines. * 
Branch Houses are maintained in principal cities. OST onniie know Fairbanks Scales. But it is not 
[n each of these Branch Houses an immense range of 1 generally understood that The Fairbanks Company 





also markets Mill Supplies, Valves, Machine Tools, 





products, together with efficient auto truck service, 














MILL SUPPLIES > SCALES > VALVES » MACHINE TOOLS * TRANSMISSI TON 

























1919 


A scale in India 


Transmission, Trucks and Wheelbarrows, 
Engines and Pumps, and other mechanical 
products of a quality which entitles them 
to bear The Fairbanks Company O. K. 

To carry on this work, The Fairbanks 
Company, as stated dane. now maintains 
22 Branch Houses in leading American 
cities. Here business is done both at 
wholesale and retail. In addition, promi- 
nent dealers in other cities handle many of 
the Fairbanks products. 

Foreign Branch Houses are maintained 
in London, Glasgow, Paris and Havana. 
Resident representatives cover the prin- 
cipal commercial countries of the world. 

The Fairbanks Company maintains a 
staff of experienced buyers who give our 
customers the benefit of volume buying. 
A force of 400 traveling salesmen, trained 
in mechanical lines, adds to the service. 


URCHASING agents buy in two 

ways: Orders may be scattered among 
many sources of supply, or the buyer may 
find all or a large part of his requirements 
met by The Fairbanks Company. 


FAI RBANKS 


Company || 


: SCIENTIFIC AMERICAN 


n the Argentine 


In centralizing his buying with The 
Fairbanks Company, the purchasing agent 
is in effect dealing with a Mechanical Sup- 
plies Department Store. He orders all he 
needs from one house. All items are put 
on one bill and delivered nearly always in 
one shipment. Thus complications are 
taken out of buying, bookkeeping and 
handling. 

Customers also turn to The Fairbanks 
Company because : 


(1) Here they find the best in Mill Supplies, Valves, 
Scales, Engines and Pumps, Transmission, 
Machine Tools, Trucks, Wheelbarrows, and 
other mechanical supplies. 


N 


They secure prompt deliveries—insured by 
immense stocks and motor truck service. 


(3) They find prices right. 
(4) The purchaser turther benefits by the thor- 
oughly equipped Service Stations which are 


maintained in each of the Branch Houses. 


A call in person or by telephone at: our 
nearest Branch House will -put you in 
_touch with right-hand service, which every 
Purchasing Department dente! 











Machine Tools 


in France 






THE 


FAIRBANKS 
COMPANY 


Administrative Offices: 
NEW. YORK 


. 


Branch Houses 


Albany New York 
Baltimore Paterson 
Boston Philadelphia 


Birmingham Providence 
Bridgeport Pittsburgh 


Buffalo Rochester 
Chicago Scranton 
Detroit St. Louis 
Hartford Syracuse 
Newark Utica 


New Orleans Washington 


Havana, Cuba 
London, England 
Glasgow, Scotland 

Paris, France 






























































































































SCIENTIFIC AMERICAN 














Recently Patented Inventions 


Brief Descriptions of Recently Patented Mechanical and Electrical Devices, Tools, Farm Implements, Etc. 





April 12, 1919 

















Pertaining to Apparel 





SKIRT MARKER J. 4 Keren ie 
ticorge St Brookivn, N.Y Phe object of the 
vention is to provide a Skt arhe ranked to 
ahle & person wearing tl to read } 
we latte with a ‘ mileren i ow if mirhs i 
predetermined distance f he th to « tit 
the desired lengtt f es t Another objec 
in te riatle the ser to provide the skirt tha 
s ma cireut entia ‘ f irks @ distane 
below the first row of marks for Indicating the 
width of a hem 


Ot Interest to Farmers 








PRACTOR s \ PHoKnnron. TOO Nashville 
Ave New Orleans, La Phis invention relates 
to a tractor for drawing farm tmplements or 
Vehicles, the mneral objects are to provide a 
construction of machines so designed that a 
farm implement, vehicle or other load can be 
hitched thereto in such manner that the tractor 
takes the place of one or more draft animals with 
the possibility of making shert ns and taking 
up no more space than the animal or animals 

PRACTOR R. Prerersosx, Rosalind, Alberta 
Can This invention has for its object to provice 
r wtor havin 1 drive wheel within which a 
mo is disposed, the fuel for the motor as well 

= ’ 
— By [ 








SF AT ONb ibe « 
rHe THACTOK 

is the motor-controlling means, being led throug! 
the hubs of the drive wheel Another object) is 
to provide a radiats f eooling the water in thre 
vater ji t, and having a fan which is rotated 
by a turbine driven by the exhaust from the 
motor 

SEPARATOR ti K LiNDSLEY Box Ss 
Sleepy Eye, Minn The object of the invention 
is to provic t device especially designed for 
separating wild peas from wheat and the like 
wherein an endless moving apron. is sprovided 
wranged in inclined position. upon which grain 


poniread another anpront being 


with the peas is 
irranged in horizontal position for receiving the 
wheat, while a detlector is arranged at the outer 
side of the last named apron for deflecting the 
peas as they roll down the first named apron 
HAY RAKE W K Berner, Yeringtin 
Nev eare of Antelope Valley Land and Catth 
("o The invention relates to hay rakes that 
dump by a revolving movement An object is to 
provide a wheeled or riding rake in which the rake 


dumps by revolving movement and is manually 


controlled by the driver to position the rake fo 
raking or for causing it to be dumped automatic 
lly, also to effect the operation and control of the 
rake without gearing or complicated connections 


liable to get out of order 


Of General Interest 


DIRECTION INDICATOR Cc. L. Poor, 35 
rhomas St New York, N. ¥ This invention 
relates to aerial and marine navigation, its object 


is to provide a direction indicator more especially 


designed to enable a navigator to keep a vessel on 


a spiral course Known as a “search curve or on 
any portion of such course, or upon an irregular 
broken course composed of sections of such | 
spiral curve Another object is to automatically 
correct the indication of the course of the vessel 
for the deviation of the compass on all points of 
sailing 

METHOD OF PREPARATION OF ARTI 
FICIAL PEARLS AND JEWELRY K 
Murakami, 220 Broadway New York N y 
An object of the invention is the manufacture of 
artificial pearls and jewelry from crystallin 
lenses of the eves of fishes or sea animals, which 
are almost the same as Kenuine pearls and jewelrs 
Further objects are to solidify the crystalline 
lenses by heating the same in presence of moisture 
and to give pearl-like color to the crystalline by 


means of sulfid of lead and the white precipitates 


of insoluble iead salt produced within the crystal 





line lerises by chemical treatment 

PROCESS OF PRESERVING FISH, FOWL 
AND FLESH L. W. Manet address I Ww 
Baldwin, 311 Law Exchange, Jacksonville, Fla 
The object of the invention is to produce a pre- 


juice which 


fowl 


the use of salt and onion 
the 


servative by 


when utilized for preservation of fish 








} without 


of required, 
the 


any 


iminimizes the amount salt 


hi effectively maintaining 
for food for 
tinne tain 
do 
salty 
i 
N 
for 
ly to an extra seat which may | 
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while 
suitable 
the 


condition 
ime, will 
the 1 u 
smoky or excessive 
ARRIAGE SEA WwW 
Ave Brooklyn 


attachments 


irticle in a 


at Siatnie re in a 


t and away 





aver 





dexres 


with any 


hare 
entirely lavor 

BABY ¢ 
?ti Knickerbocker 


vention 


Koster 
Y The 


in relates to baby car- 


Ss, particula “ 


Lage 
ul of a carriage 


the 


front 
of 


t which 


istably connected with the 


molesting the occupant carriage 


to provide a sea may be con 


of 


bottom 


An object 
tex] 
ted 
support without 

WINDOW ¢ 


BktcKNER 


is 


part the carriage and sup 


the 


rhe with ans 


pra paartiy by fo present a proper 


injuring the 
LEANING 


Beme 


carriage 

APPARATI 
IAN address 
New York, N 


invention has 


and L * 
WwW 


objects 


K 
Semelmans, 57 
the 

to lessen 


K 
I 
st ‘ 


0 Isld 


\mong which the in 
labor in cleaning windows, 
of the 


window 


View are the 


to avoid the necessits washer assuming a 
the 


soil im the 


position outsic to provide means 


for removing the corners of the windows 


regulating the 





to provide means for automatically 
pressure on the window panes, and’ to) provide 
means for rapidly securing the washing element 
to the apparatus 

RECEPTACLI < W. Bogert, 1131 Han 
cock St., Brooklyn, N.Y Phis inventor has been 
granted two patents: among the principal objects 
of these inventions are to provide a receptacle 
wiapted for the transportation of liquids, to 
Strengthen — the construction with reinforcing 
sections to prevent crushing, to prevent leakage 
and to simplify and cheapen the coystruction 
Phe receptacle is composed of a plurality of layers 
plies or laminations, the outer ply being slightly 
larger than the inner ply, so that they may be 


turned over to form a binding edge, supplied with 


in adhesive coating Suitable covers are formed 
ilso from layers or laminations Phe receptacl 
may be varied to form a cup, bottle or ball-like 
holy 
Hardware and Tools 

NUT LOCK ( I). Swans, Mogollon, New 
Mexico. This invention has for its object) to 
provide a nut lock especially adapted for use in 


joints. wherein a plate is provided having 








\ ee 











kb View * ‘ RAII OINT PROVIDED wirt 
THE Lock 

openings through which the bolts may pass, and 

having means in connection therewith for engag 


ing all the nuts to prevent their being accidentally 


loosened 


Heating and Lighting 











COMBINED HOT-WATER AND HOT-AIR 
HEATER L. =. Ronerts, Leechburg, Pa The 
invention has for its object to provide a gas 
heater wherein, inner and outer casings are pro 

ided, the inner casing being a receptacle for 
containing water, and being connected with a 
suitable system of piping for distrititing the 
heated water, and wherein the outer asing 
which incloses the inner casing is an air heater 

DRAFT GAGHI R. E. Thompson, Deming 
New \lexico The invention has for its object 
to provide a gage especially adapted for use with 
a furnace or other heater, for indicating the pres 











A FRONT VIEW OF THE GAG 


in the combustion chamber and in the stack 


be regulated to maintain a 


the 


permit the fire to 


given reading on the scale of ane 


M ines and Mechanical Devices 

SHAF BEARING Ww. ¢ 114 
French Sullivan, Ind rhe invention 
for its object to provide a bearing which may be 








No 


ha 


Sout 


I 
St 
moved as may be desired to adjust a shaft journ 
aled therein 
member pivoted to a ring having studs disposed 


at an angle to the axis of the pivot, the studs being 
movable longitudinally in bearings by means 
provided 

BROOM MAKING MACHINE H J 


A. C. Whiting Co., 
of this invention is 


care of E. B. and 
Vt. An object 


Eviunp, 
Burlington, 


The shaft is journaled in a bearing | 


to provide a@ construction and arrangement of 
parts whereby there will be successive stages of 
qgperation being done simultaneously, the steps 
or times of movement being evenly divided 
whereby an even continuous output is provided 
for Another object is to provide for automatic 
ally clamping, shaping and riveting the brooms 
after the parts have been substantially properly 
anged in position manuaily \ further object 











is an arrangement of parts whereby the moving 
elements are driven from a single power member. 
AUTOMATIC BLOW-OFF DEVICE F.R 
Dexren, care of Hotel Caples, 350 Taylor st 
Portland. Ore The object of this invention is 
to provide an attachment for a steam boiler 
whereby any deposits of sediment, scale, sand 
4 
pd 
S VERTICAL LONGITUDINA She TION OF THE 
DEVICE 
grit or other solid) particles may be discharged 
from within the boiler by means operated auto 


matically at any desired rate of speed by reason of 


the 


ments 


ternal pressure, as esult of certain adjust 


at 


the whole eontents or regulatable 


emher 


quantities may discharged 


BRICATOR Mapson, Granada 

The for 
a lubricator especially adapted for 
for the 


the 


_ 


Invention 


Ll 
Minn 


Viele 


has its object to pro 


use with 


wind mills lubricating 


controlled by movement of the vane 


out of operative position to supply the lubricant 
means is also provided for indicating when the 
lubricant is exhausted 

ADJUSTABLE BUSHING D. O. Baukreri 
1o21 Rice Ave Lima, Ohio. This invention 
relates to bushings for shafts and the like and 


has for an object the provision of a construction 


whereby the shaft may be adjusted by the adjust 


parts thereof, and 
into and! 





Railways and Their Accessories 


RAILWAY ROLLING-STOCK AND ap. 
PURTENANCES THERETO.—-W H. Dp. 
LAKE Box 121. Crystal Springs, Miss The 


special object of the invention is the provision 
of means which will permit of more ready move. 
ments of car trucks with respect to car bodies, and 
through greater ranges of movement, than is now 
possible with the trucks directly supported by the 
ear bodies \ further object is the provision of 
means to reduce friction between wheels and rails 
in use, and promote more comfortable travel, with 


materially reduced wear 


Pertaining to Recreation 
AMUSEMENT RIDING DEVICE.—A, 
of Feltman Coney Island, 
This invention relates to pleasure appar- 


FELTMAN, Ci Bros., 


N.Y 
atus 


ire 


and has particular reference to amusement 
devices of the general nature of carousels or merry- 
| go-rounds: it has particular reference to a device 
} in or upon which a number of persons may be 
any regular or serpentine path 
| having a plurality of projections and 
r Which base there is rotated a disklike carrier 


the of the 


{carried through 
bumps or 
Ove 
centel 


around apparatus 


Pertaining to Vehicles 


| VEHICLE FENDER. C. Linernan, address 
|} Herman J. Cutler, 1345 Fifth Ave New York, 

N.Y The object of the invention is to provide a ¢ 
fender for automobiles street) cars, and other 
Vehicles, arranged to normally clear ordinary 


obstacles in the roadway and adapted to swing 
|} downward into catching position on striking a 
| person, with a view to pick up and safely retain 
person and to automatically stop the vehicle 

SHOCK-ABSORBER.— Address Inventor, 
Box 353, Gadsden Ala The invention has 


for its Object to provide mechanism capable of 
j application to motor vehicles of every character, 
| for cushtoning the upward movement of the ve 
with >the body and for cushioning 


| hich respect te 

















ment of the bushing. Another object is to provide 


a solid bushing arranged with a shaft receiving 
| opening offset in a manner that by turning the 
| : 
| bushing to a different position a different aline 


} ment of the shaft carried thereby may be secured 


Medical Devices i 

COMBINED TISSUE AND NEEDLE EN 
TRACTING FORCEPS.—.W. L. Gray, Cham 
paign, Ill The obiect of the invention is to 
provide forceps adapted for surgical use, wherein 
the forceps have means for grasping the tissue to 
draw it together, and other means for clamping 
{the needle to permit the same to be withdrawn 


the grasping means and the clamping means being 
Lsimultaneously controlled. 

OPERA 
West. Near 
invention relates 
in 


SURGICAL 
LoGEMAN, Somerset 
Africa The 
particularly designed for use 
he 


i means adapted to employ 


TWEEZERS FOR 
TIONS « EF 


South 





Cape Town 
| to tweezers more 
particularly 
the 
membrane 
the 


}surgical operations object 


heing to provide 


vacuum principle to draw a ligament 


to the tweezers to be gripped by 


or the 
latter 

Prime Movers and Their Accessories 
GAS AND AIR MIXING VALVE Dd oO 
BARRET! 1O2L Rice Ave Ohio The 
invention relates to valvesfor internal combustion 


Lima 


engines for the two-stroke cycle type, and has 


for an object the provision of an air and gas mixing 
valve which will provide a properly proportional 
ind theroughly mixed supply of air and gas during 
continuous running of the engine: the device 
may be 
der and receive the air from the bed or any outside 


the same with the prede- 


the 


bolted directly to the engine bed or eylin 


and then mix 


soure't 





f 


tecmined quantity of gas 


INTERNAL TURBINE. 
Cc. EB. L S78 Eddy Cal 
The object of this invention is to provide a device 


COMBUSTION 


ANG St.. San Francisco 


wherein a separate combustion chamber is pro- 


main- 
and 
and 


high pressure is 
working of the turbine 


is admitted continuously, 


in which a steady 
during the 
| wherein the fuel 
it is possible to utilize the cheaper fuels as heavy 
or crude oil, and wherein the heat of radiation 
from the combustion chamber is utilized to per- 
form useful labor. 


| vided 
tained 








A SECTIONAL VIEW OF ONE FORM OF THE SHOCE 
AKSORKRER 

the recoil The shock absorber comprises cylin- 

ders. wedge shaped plungers therein, expander 


blocks with which the plungers cooperate, springs 
forcing the plungers in a direction to 
and means for retarding the 


normally 
expand the blocks 
movement 

AXLE THOMAS, W heaton 
Savannah, The of this invention is 
to provide an axle consisting of inner and outer 





St., 


G. E 


O38 


object 


sections rotatable with respect to each other, the 
wheels being secured to the respective sections of 
the axle to permit a differential movement of the 
wheels while at the same time a strong and rigid 
axle is provided 


Designs 
DESIGN FOR A LACE MEDALLION.—L 
Dreieuss, care of Horwitz and Rossten, 15 


Broadway. New York, N. Y. The inventor has 
been granted two patents, one including the head 
head of a sailor. 


of a soldier, the other the 


————— 


We wish to call attention to the fact that ¥ 
are in a position to render competent services it 
every branch of patent or trade-mark work. ow 
staff is composed of mechanical, electrical and 
chemical experts. thoroughly trained to prepare 
and prosecute all patent applications, irrespective 
of the complex nature of the subject-matter i 
volved, or of the specialized, technical or scien 
tifie knowledge required therefor 

We also have associates throughout the world, 
who assist in the prosecution of patent and trade 
mark applications filed in all countries foreign @ 
the United States 

MUNN & CO, Patent Attorneys. 
233 Broadway, New York, N. Y- 
Branch Office: 625 F Street, Washingtan, D. ©. 
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TRENG' 


is the keynote ef the whole assembly. 


SERVICE Motor Trucks are noted for their unusual strength. 
As the J. L. Krez Manufacturing Co., St. Louis, aptly puts it: 


“After all the experience we have had with different makes of 
trucks, we are entirely satisfied with the SERVICE Truck. 
We believe that your truck will stand more 

hard usage and give better satisfaction 

than any other. We believe you are selling 

the best truck on the market today.” 


Investigate SERVICE before you choose a truck. 
Compare SERVICE Motor Trucks point by point, 
with any other truck you know of. Satisfy your 
self that SERVICE does offer more for the money. 


Service Motor Truck Co., Wabash, Ind. 
Distributors in All Principal Cities ° 


NEW YORK CHICAGO 
87-89 West End Ave. 2617-25 So. Wabash Ave. 
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The quality of our belts is as much the result of 
handicraft as of formulas, processes and machinery. 
The judgment of the operative and his manual 
skill come into play at practically every stage of 
production. It’s just this, the expertness of the 
human head and the human hand that gives our 
product its efficiency. 


Jewell 
belting 


possesses a quality as near perfection as 
science and art and long experience can 
make it. There is a Jewell Belt adapted 
to every drive—and Jewell experts to aid 
your own in determining the belt you need. 













Write us for further particulars 


A GOOD BEL! 
POOR ONE." 


IT 1S LESS COSTLY TO BUY 
THAN TO SUFFER FROM A 


Jewell 


Belting Co. 


Hartford, Connecticut 


Chicago Branch New York Office 
2837 So. LaSalle St. 2 Rector St. 








| rope. 








i} the 


| violet 
} question 
| : 

other queries which the 


SCIENTIFL 
| current 


irticle that will appeal to the nature lover 


| field of much importance in the present and 


future The Dusifall of Va ch, 191s, 
lembodies the official findings as to the 
cause of the deposit, from the atmosphere, 
of some millions of tons of fine material 
over the northern and northeastern states 
within a few hours. How the Latent Image 
on Photographic Plates is Developed sets 
forth a new theory of the process, 4s 
developed by a French authority. The 
article, Radium and  Radio-Activity, is 


| thing 


|turned through an angle almost equal to 


movable platform securely in place. 
j are 


i there will 


|is interposed, 





AMERICAN 


The Current Supplement 


aN ERYBODY of normal must 
often have reviewed in his mind the 
so-called seven fundamental colors of the 
and wondered what in the world 
indigo was doing in the list. In view of 
the undoubted fact that the average human | 
sees nothing between the blue and} 
which fairly rank as an 5 
color, nothing more 


Vision 


spectrum, 


being 
violet ean 


marked 


into 


independent 
the gradual shading from blue 
that transit 


between each colors, 


than 
1on 
the 

\ 


to 


corresponds to the 
ot primary 

t pertinent 
answer to it, and 
work of the great 
inspires, will be found in the 
AMERICAN SUPPLEMENT for the 
week, No 58, for April 12th, 
title N- and the Colors of the 

\ point of some importance to 
the comparative philologist, and to the 
tudent the human races in general, ts 
the discussion of The Anti Tamil 
and southern India. An 


pair 
indeed 
reasonable 


one, 


highly 


Newton 


» 
“= 
tlor 


inder the 


Npecti 


/ am 


~ ol 
uvity of the 


h of Cevion 


pee 


of 


is -nsect Tyrants, giving an aceount 

observations made on the army ant. of 
Guiana, with two very attractive photo- 
graphs \ somewhat kindred subject is 
covered in The Louse that Annoys Armies 
throad and People at Home Much 
valuable data is compressed into small 
space in The Marine Diesel Oil Engine. 
\ series of attractive views, including a 
large cover pieture, is presented of Salvage 
Work in New York Harbor, a field in which 
the wreeker finds far more employment 
that one might suppose. //igh Tem pera- 


tures in Engineering is «a contribution in a 


completed in a third installment, and there 
are other short items of interest in various 
fields. 


The Biggest Car Dumper in the 
World 


(Continued from page 363) 


transfer their weight to the vertical part of | 
the cradle It was necessary, therefore, to 
cut the platform in two. 

The overturning of a big loaded car in a 
modern American dumper is an interesting 
mechanically. The platform and 
cradle, together with the ear, are to be 
is not proposed to let 
anything slip except the coal. Accord- 
ingly, the arrangements will need to be 
such as to hold the car squarely against its 
track with enough force to hold car and 
There 
construction concerns 
that naturally 
minor points. 
the procedure 


180 degrees. It 


several steel 
which build dumpers, 
be variations in 


sO 


In a representative case, 
will conform substantially to the following 
account. 

The lifting and overturning of the L- 


. . | 
shaped cradle is accomplished by means of | 


wire hositing-ropes, more or less counter- | 
weighted. The retention of the car and 
platform is also accomplished by means of 





April 12, 1919 


'platform in place, but net with sufficient 


force to prevent the overturn. With four 
clamps and four ropes, distributed at suit. 
able intervals along a car, the resistanee 
provided takes care of the whole length of 
ear. Naturally, as the loaded car is over. 
turned and in consequence leans more and 
more out of the dumper tower, the ropes 
yield and belly out; but the counterweights 
keep them sternly to their duty. The 
clamps and ropes interfere inappreeiably 
with the discharge of the coal. 

The clamps themselves are simple affairs, 
There is the already mentioned. 
On one end is a long rod set at right angles, 
When the loaded is riding and the 
clamps are in position, these rods will 
extend vertically downward and pass 
loosely through holes arranged in the floor 
of the eradle When the cradle returns 
with the empty car, the lower ends of these 
rods will encounter fixed rests. The effeet 
then is that the car goes on down and leaves 
the clamps standing in a row with their 
horizontal at suitable distance 
the and extending well over its 


crossbar 


ear 


aris 
ear 


a 
above 
top. 
As the loaded it meets the 
elamps and curries them along into posi- 
tion to receive the corresponding ropes 
when the overturn begins. The ropes 
lifting the cradle bring it up against a 
resistance which turns out to be in effect 
at each end of the eradle. Ag the 
ropes continue their action, their pull is, 
by the converted into an over. 
turning movement 
\t Sewell’s Point, the deck of the pier 
about 70 feet the water, this 
great elevation being necessary to provide 


ear goes up, 


a pivot 


pivots, 


above 


for the gravity discharge of coal from 
pockets or bunkers arranged — beneath 
the car tracks on the deck. So tall a pier 


made it necessary to provide for getting: 
the coal to the deck in some kind of rolling 
stock. Special pier cars of 120 tons ea- 
pacity—the largest cars of the kind in 
existence-—are provided for the purpose. 
They receive their loads from a dumper 
und then pass ria two routes to the pier 
deck. One route leads up to a long ineline 
to the pier deck and is accomplished with 
the aid of a barney operated by cable. The 
second route leads to the foot of the eleva- 
tor framework. Here the loaded car 
passes to the elevator platform and is 
hoisted vertically a distance of about 67 
feet; then runs out from the elevator to 
the pier deck under its own power and 
delivers its load wherever wanted. The 
special pier car is needed because it is self- 
cleaning, the railroad car is not. On the 
pier, it is necessary to dump through the 
bottom. The road cars would fail here, 


where at the dumper they do not fail 
because of their more nearly complete 
overturn. 

Of course, there is no such thing 3 


perpetual motion in the sense that power 
can be delivered without a corresponding 
receipt of power from some source. How 
ever, there such a thing as the ad 
vantageous distribution of power. At the 
foot of the elevator, the loaded pier cat 
weighs, with its load, well over 400,00 
pounds. 

The platform and adjuncts used to faise 
and lower cars add considerably to this 

weight. An ordinary lift of the total 
weight involved would require larger 
power units than the ones installed st 
Hampton Roads, where heavy counter 
weights lend such assistance in the hoisting 
operation that the power plant has Jess 


Is 





ropes suitably counterweighted. Fite) 
second group of ropes will number, say, | 
four in an ordinary big installation. At 
Sewell’s Point, the big two-car dumper has 


eight, four to each car. The rope re- 
taining car and platform do not come in 
action for this purpose until the over- 


turn begins. Nor do they ever come into} 
actual contact with the car. A loose clamp 
consisting mainly of a bar| 
which stretches across the top of the car and 


| bears with its under side against the edges. 


Above, this bar is grooved to receive the 
The latter is held by its counter- | 
weight with sufficient force to hold car and 


to do than is actually done. The matter 
equalized, however, on the downetfip; 
the power plant now has work to do, sine 
to get the platform down again, & 

of the. weight of the counter-weights 
to be lifted. At Sewell’s Point, the 

for the power plant is so adjusted by 
means of the counterweighting that there 
is but little difference between an up-trip 
and a down-trip. The result is the pe& 
missibility of using smaller power 
Moreover, the power consumption is 


spread uniformly over the whole 


trip, a state of affairs that makes: for 
economy. 
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LEGAL NOTICES 





OM HTH 
= 
‘PATENTS 
5 ' 

2 ¥F YOU HAVE AN INVENTION 






which you wish to patent you can 
write fully and freely to Munn & 
Co. for advin e in regard to the best 
way of obtaining protection. Please 
send sketches or a model of your in- 
vention and a description of the 
device, explaining its operation. 


All communications are strictly con- 
fidential. Our vast practice, extend- 
ing over a period of seventy years, 
enables us in many cases to advise 
in regard to patentability without 
any expense to the client. Our Hand- 
Book on Patents is sent free on re- 
quest. This explains our methods, = 
terms, ete., in regard to Patents, = 
Trade Marks, Foreign Patents, etc. : 


SCIENTIFIC AMERICAN 


contains Patent Office Notes. Decisions of 
interest to investors- and particulars of re- 
cently patented inventions. 


MUNN & CO., oP exists 


626 ed p.. 625 F Street, 
NEW and WASHINGTON, D.C. 
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UH VOW HALA BUTE ASTM ie 


Annual Subscription Rates 
Scientific American Publications 
Scientific American (established 1845) one year $5.00 
Scientific American resents (established 
1876) one year ...... POF 


Postage prepaid in United States wat possessions, 
Mexico, Cuba and Panama 


Foreign Postage 
Scientific American $1.50 aed year additional. 
Scientific American Supplement $1.00 per year ad- 


ditional. 
Canadian Postage 
Scientific American 75c per year additional. 
Scientific American Supplement 50c per year addi- 
tional. 

The combined subscription rates and rates to foreign 
countries, including Canada, wi!l be furnished 
upon application 
Remit by postal or express money order, bank 
draft or check 


Classified Advertisements 


Advertising in this column is $1.00 a line. No 
less than four nor more than 12 lines accepted. 
Count seven words to the line. All orders must be 
accompanied by a remittance. 


INFRINGEMENT CLAIMS FOR SALE 
WHEREAS: U. 8S. Patent No. 658,606, relating to im- 
provements in wheelbarrows, has been used by certain 
manufacturers without authority; 1 hereby give notice 
that I will sell my claims for damages, against such 
manufacturers, to the highest and best bidder for the 
same, on May Ist, 1919. Bids, accompanied by certified 
to be sent to the Cashier of the First National 
Bank of Fruita, Colorado. Transgressors, also Steel 

rers may bid. J. B. Willsea, Patentee, 


AGENCIES WANTED 
ENGLAND. Well known firm of Timber importers, 
Brick Manufacturers and Kngineers with head office and 
Works at the port of Hull, East Yorkshire, wiih exten- 
sive connection amongst Collieries, Engineers, Builders 
Contractors, are extending their business to cover 
general requirements for these trades and are open to 
consider three or four good agencies. Replies treated in 
strictest confidence. Apply D. W. Massey & Co., Ltd. 
New Cleveland street Chambers, Hull, Eng. 
MANUFACTURING RIGHTS WANTED 
PROGRESSLV E Connecticut Manufacturing Company 
to obtain manufacturing rights on High Grade 
Mechanical Specialties which can be built of sniall stamp- 
ings and screw macuine parts. Prefer Automobile Ac- 
cessories or similar articles which can be sold directly to 
manufacturers. Only High Grade and fully developed 
Propositions considered. Communicate with definite 
Statement of facts. Address Manufacturer, Box 773, City 
Station, New York. . 


WANTED 


MUNN & CO. desires to secure a com- 
petent Patent Solicitor familiar with the 
pwation and prosecution of chemical 

mechanical cases. Address all replies 
o D. Munn, 233 Broadway, New York 
ity. 
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for Auto Tires. Double mileare, prevent blow 
outs and punctures. Easily applied UY ans | tire. 

@ Thousar.de sold. Details free. 
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Signaling ‘and Talking (Through Space 
(Continued from page 371) 
distance of 3,600 miles, and to Honolulu, 
Hawaii, about 7,000 miles! A large battery 
of vacuum tubes, arranged as generators, 
and others arranged as modulators, were 
employed in these long-distance tests. 
The vacuum tube, in its present form, 
is made in various designs, although funda- 
mentally it consists of one or more filaments 
which can be heated to any degree, and two 
or more electrodes. The theory of what 
takes place within the bulb is complicated, 
hence must be avoided here for lack of 


is available as a detector of wireless signals 
and wireless telephone waves, as a modu- 
lator or relay, as an amplifier or builder of 
weak currents to powerful currents, and as 
a generator of alternating currents of a 
wide range of frequencies. 


Electric Lamps Which Have Made Wireless 
Telephony Practical 

Given a perfect amplifier and a perfect 
modulator, the problem of radio telephony 
is solved, at least theoretically, for all that 
is necessary is to modulate the output of an 
oscillating circuit and then, if necessary, 
amplify the modulated current to any 
degree in order to obtain a sufficient volume 
of current in the aerial for transmission 
through space. Or one may first generate 
oscillations of large power and modulate 
them by means of the amplified output 
of the telephone transmitter. That is 
why, with the perfected vacuum tube, 
wireless telephony was practically per- 
fected overnight. It became possible to 
telephone from airplanes to the ground and 
vice versa; to telephone over land lines 
to a wireless station, which in turn sent 
out the conversation to a battleship or 
steamer, and to receive the answers back 
through the wireless station and land lines; 
and to telephone through space many 
thousands of miles. Of course, many 
details had to be solved. The noises of the 
airplane had to be contended with, by 
the development of special ear-pieces and 
helmets, as well as by special transmitters 
which would respond to the vcice and not 
to the extraneous sounds. And with our 
Army and Navy in need of thousands of 
bulbs a week, the design and manufacturing 
methods had to be altered so as to permit 
of quantity production. 
Like nothing else the vacuum bulb 
proved the greatest single contributor to 
wireless. communication. Quite appro- 
priately, it has been referred to as the 
modern Alladin’s lamp: 
Thanks to the sensitiveness of the 
vacuum tube as a wireless wave detector, 
and then to its amplifying properties 
which make it possible to build the 
weakest currents up to any volume with- 
out distortion, aerials for receiving pur- 
poses have begun to shrink to small 
proportions. Thus it has become possible 
to make use of exceptionally small aerials 
and even buried aerials. Indeed, James H. 
Rogers of Hyattsville, Md., has developed 
an interesting form of underground wire- 
less which has been used by our Navy with 
excellent results. This system makes it 
possible for submarines to receive wireless 
messages over great ranges without coming 
up to the surface. Incidentally, this 
system, it is understood, practically 
eliminates static—which is the free elec- 
tricity due to atmospheric conditions— 
as well as interference from undesirable 
stations. 


Receiving Thousands of Miles with a Three- 
foot Wire 


Another recent development in wireless 
reception is the use of a simple loop aerial, 
say three to six feet in diameter, with 
which it is possible to receive waves from 
stations thousands of miles away, provided 
proper apparatus is employed. In fact, it 
is stated on good authority that within a 
year a loop aerial will permit an amateur 
to receive signals from almost all over the 
world. And the loop, most remarkable of 
all, can be used indoors. However, for 


space. However, the present vacuum tube | 
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none —— , ; aerials are not going to disappear so soon, }manipulating a keyboard. The paper 

al FEN AS because it is mostly the reception of mes-/ tape, in turn, can be reeled through an 

$5’ 75 < = : . : jsages which lends itself to buried aerials | automatic sending machine at the rate of 
eo J : 

— : a = : | and loops. What makes the loop so} 100 words per minute, as compared with 

te Seis Al ‘ the usual 25 words a minute of hand 

j , } | Sending. ‘ receiving end, a special 


— is its positioning in the proper 
phot rm of recorder, whieh 


Pocono Hills Model plane, so as to intercept the waves to the 


Five Rooms j best advantage. The loop is employed on 


feertain Army and Navy planes for the} e ring galvanometer and gq 
purpose of receiving direction | signa! principle, records the high 
| Thus it becomes possible for the ni! ssages on a tape which can be 
maneuvering about until he sed in- the operator's own good time. 
loudest signals from 't has been said of aviation that the war 
locate the dir the | gave it at least a 10-year gain in develop- 
loop, in t! rally incor-| ment and application: But in this respeet 
porated in on planes. aviation is not unique; for, to all appear. 
How the United States Government kept | ances, American radio communication hag 
in touch with our forees and diplomats|made an equal advance as a_ result of 
overseas is one of the most interesting | serving its country and the Allied cause. 


Admiral Sims in the Team- Work 
for Victory 


(Continued from page 374) 


Pack Up— = 
and Start 


“Not a room left!” you never hear it. 
Hotel bills—you don't get any 





stories of modern radio communication. 
Indeed, early in the war information was 
received that the Germans were making 
extensive preparations for the cutting of the 
cables for the purpose of interrupting our 


You have a Bossert Bungalow waiting for 
you five rooms always ready u place all 
your ‘own at the alluring seashore, in the 
charm of mountains or woods or on the shores 


oO ri s ‘ . re’ les , . . . 
f a good fishing lake. And there's plenty \s-to our forces serving under foreign 


of room for the children—they can have a 
whole summer of healthful outing this year, 
next year and in succeeding years, and all 
for a small investment. 


Order now this artistic Bossert Bungalow 
for early delivery. It is one of the famous nee | 


Bossert Houses. 


Like all Bossert Houses, it is substantial. Low price is due to savings made in standard- 
ization of parts. Would cost much more to build by hand labor. Single walled. No inte- 
rior finish. Stain-of brown creosote, a better preservative than 
paint, adds to artistic appearance of exterior; priming coat of 








communication with Europe; and this 
fact, more than any other, gave a tremend- 
ous Impetus to wireless. As it was, three 
cables were actually interrupted, and ex- 
cellent evidence is at hand that enemy in- 
fluences were responsible. Wireless tele- 
graphy was called upon to assume only 
part of the burden of cable traffie, which 
often aggregated 200,000 words in each 
direction per day, and at no time was the 





| radio service worked to full capacity. 


It is from a little room in the new Navy 
Building at Washington, D. C., that all 


our trans-Atlantic radio traffie is handled. | 


commands, one has but to stop and think 
of the tables reversed, with foreign navies 
coming over to operate from our ports, and 
with our Navy from our shores, and imagine 
our Navy relatively bigger than the other 
navies, as our’s was relatively smaller in 
this war. Wherever our ships were al- 
located, they found already existing a 
large number of ships with large bases and 
supply systems and complicated extensive 
and expansive communication systems 


| built up to support them. 


It would have been nothing but ridicu- 
lous to have insisted upon any of our officers 


paintif preferred. Shutters stained green; made solid for winter 
closing. Shipped in sections of convenient size. Any two per- 
sons can, without experience, quickly and easily put it up. 
Absolute satisfaction guaranteed. 


The Navy operates four powerful stations | relieving the senior foreign officers in com- 
-Annapolis, Md., New Brunswick, N. J.,| mand of these stations from which our 








Price of Pocono Hille Bungalow — $575 f. o. b. 
Brooklyn. Send check or money order for 
$143.75. Pay balance of $431.25 when notified 
Bungalow is ready for shipment. Send 18c 
for handsome catalog just issued, splendidly il 
lustrated, showing complete line of Bossert 
Houses, with descriptions, floor plans and prices. 
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WILLIAMS’ SUPERIOR 


Drop-Forgings and Drop-Forged Tools 


Williams’ “Agrippa’’ Tool Holders 
“THE HOLDERS THAT HOLD” 


Unusual precaution accompanied the development of 
Williams ‘Agrippa’ line of Tool Holders. Every 
detail was tested and given the closest possible attention. 
Materials best adapted to each of the parts had every 
consideration and variety of test. The design, with the 
thought of its fullest utility and non-obstructive char- 
acter, received abundant and purposeful care. 

The Holders or Shanks, all drop-forged from a strong, tough grade 
of carefully selected steel, are submitted, after forging, to a special 
heat-treatment or refining process, which develops not only resistance 
to all wear,but also the great strength necessary to overcome the 
pushing thrust imposed upon the cutters. The cutter-holding channel 
provides an absolutely rigid seat for the cutter, a fundamental require- 
ment in tool-holder efficiency. 

Williems’ ‘‘Agrippa’’ Tool-Holders are carried in stock in a wide 
range of sizes for all regular machining operations. They are the 
best we know how to make, and we have been making and improv- 
ing Machinists’ Tools for nearly fifty years. 


Send for ‘‘Agrippa’’ Tool-Holder booklet. 


. Jj. H. WILLIAMS @ Co. 


“The Drop-Forging People’ 


General Office: 
28 Richards Street 
Brooklyn, N. Y. 


Western Ofice and Warehouse: 
28 So. Clinton Street 
Chicago, III. 























Sayville, L. 1., and Tuckerton, N. J. ships were to operate, commanders who 


|The Annapolis station, with its four 
| 600-foot towers, is believed to be the most 
| powerful station in the world. It has 
la 350-kilowatt transmitter. The New 


Brunswick, Tuckerton, and Sayville sta- 
tions are rated at 200 kilowatts each, 
All these stations are operated from Wash- 
ington, by means of land lines. Whereas 
other governments operate their wireless 
stations at the very base of the lofty 
powers, we have gone a step ahead of them 
by centralizing our stations in our Capital. 

There «are four tables in the trans- 
Atlantic room, each table connecting with 


lone of the four stations. On each table 


there are two ordinary telegraph keys, 
one of which is directly connected by heavy 
land cable with the transmitter at its 
respective station. The operator, sitting 
at Washington, operates the transmitter 
at the wireless station, without delay and 
without the services of another operator. 
The other key serves to telegraph any in- 
structions as to the manipulation of the 
transmitting equipment. 

Operating a Wireless Station from a 

Distant Point 

Each operator wears a pair of telephone 
receivers which enables him to hear the 
signals from the transmitting station which 
he is operating. The receiving aerial is 
erected on the roof of the Navy Building 
at Washington, carefully attuned to the 
wireless stations to which it belongs. One 
table operates the New Brunswick station, 
which may be working with the steamer 
‘George Washington.’’ The second oper- 
ates the Annapolis station, which may be 
working with Lyons, in France. Ordin- 
arily, the New Brunswick station also 
operates with Lyons, insuring two traffic 
lines instead of one. The third table 
operates Sayville, which may be working 
with the station on top of Admiral Sims's 
office in London. Tuckerton is operated 
from the fourth table, and may be used for 
keeping in touch with Rome or other 
European capitals and centers. Most 
important of all, the four stations may be 
working at once, yet there is no inter- 
ference because of the perfect syntony 
or tune of the transmitters and receivers. 

In order to speed up traffic, especially 
in the case of press dispatches and similar 
voluminous matter, the radio messages 
are sent by means of perforated paper 
tape. An operator, sitting before a ma- 
chine which resembles nothing so much as a 
typewriter, perforates a paper tape by 








had been carrying on their duties for three 
previous years of the war. As a matter 
of fact, Admiral Sims never questioned as 
to who was to command, that is, whether 
a foreigner or an American; he merely 
assumed that the senior man on the spot 
who should naturally, owing to experience, 
be the best man, would, of course, command 
our ships when they joined his ships. 
British Munitions 
(Continued from page 375) 
1918, there were 198 of these operated by 
the Ministry of Munitions. First were the 
four Royal Factories, engaged in producing 


| ordnance, gunpowder, small arms and ait- 


craft. Then there were 46 explosive and 
propellant factories, 22 filling factories 
where women’s hands filled shells to shoot 
Huns, 13 projectile factories, 40 shell 
factories, nine ammunition component 


\factories, seven tool and gage factories, 


28 box factories and saw mills, eight air 
craft factories, four steel works and rolling 
mills, 10 ordnance factories, three small 
arms ammunition factories and _ four 
miscellaneous factories. 

These plants, many of them starting 
small, often grew to tremendous propor 
tions. In the great arsenal at Woolwich 
a rapid growth took place, typical of all. 
To it, England is indebted for almost all 
kinds of munitions and for the performance 
of work of the most highly-specialized and 
skilled character including the preparation 
of drawings, specifications and the work- 
ing out of the details of the new. types of 
both guns and shells in which such great 
advances were made during the past year. 
In August, 1914, the staff consisted of 
10,866 persons; in 1918 it amounted to 
more than 75,000. The number of women 
employed in 1914 was 125; at the beginning 
of 1918, 25,000 women worked there. 

To go into the need of a certain number 
government owned and operated factories, 
in addition to the thousands of government 
controlled factories, would be to exteé 
indefinitely an article which already 
promises to be too long. But economy 
was a driving factor if not always the only 
factor, in the decision to establish 
operate a Ministry of Munitions factory: 
As an example of economy, a group. 
T.N.T. factories which have been operating 
for the longest period required a cap! 
expenditure of $7,500,000, but provided § 
capacity which has already produced & 





(Continued on page 386) 
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Pierce-Arrows ready 
now for peace needs 


HE needs of war required high speed production and 
no change in the design of carry your product to waiting 
Pierce-Arrow trucks. The same markets. | 
models that solved transporta- Our experience and the | 
tion problems in 148 different records of Pierce- Arrow per- 
lines of business before the war formance, complete and convin- — | 
solved also the more difficult cing, are at your service. With | 
problems of war transportation. trucks for immediate delivery, 
This uninterrupted succession we are ready to assist in the 
of Pierce-Arrow trucks is reconstruction of American 
available vow to continue your — business along peace lines. 


PIERCE-ARROW 


Delivers more work in a given time; 





Loses less time on the job and off the job; 
Costs less to operate and less to maintain; 


Lasts longer, depreciates less and commands 
THE PIERCE-ARROW 


MOTOR CAR COMPANY 
BUFFALO, N. Y. 


nt a higher resale price at all times. 
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Costs More-and 
We're Proud of it 


The WISCONSIN Engine could be made for less 


money if our engineers would permit it. 
of them because they won't. 
mn But in labor 
iINSpec ting 


material in. fitting, 


the engineers could save, but won't 


For this work the buyer pays dimes in the start, but 


saves dollars in the end. The truck or tractor 
manufacturer saves much more thin th 
cost through the practical elimination of acdjust- 
ments——and the dealer's profit is not cut down 
by “service” expense. 


Wisconsin Motor Mfg. Co. 
Station A, Dept. 352 Milwaukee, Wis. 


Distributors: 
New York Mein hh ! M Fen wl, el P. 
Factory Rep 
Marine t quipment & Supply Co 
610 Arh Street, Philadelphia, Pa, 
Pacific Coast Distributor: F arl P. € 
310 Sov 


> extra 


b Row 


ooper Co., 
os Angeles St., Los Angeles, Cal. 


ZSCONST 


We're proud 
They couldn't save much 
adjusting and 
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About it 
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In back of it 
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‘ 


Water, dust, grease and stain proof, 
life of your car 
last word in top efficiency 

If 


Have it for your new top your 


Built 


local 
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to last 
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British Munitions 

(Continued from page 384) 
plosives at a of $17,500,000 which, 
at the eontract prices being paid when the 
was under construction, would 

have cost England $35,000,000. 
The of production of T.N.T. at 
Queensferry in 1917 exclusive of interest 


cost 


factory 


cost 


and amortization was 
pound. 
factory was started was about 43 cents 


per pound. 


Ministry of Munitions is giving out few i 
anv figures on the amounts of anything 
supplied But are of little 
use to the crnemy and they are available to 
some extent For instance the production 
of airplanes by the end of the war had 
grown to over 700 per cent of what it was 
at the beginning. Airplane factories 
turned out in a week at the time of the 
larmistice more planes than the » whole 
country produced in the entire year of 1914, 
} in 
| production of 1915, and in three months 
more planes than the entire production of 
1016 

The machine-gun industry increased by 
3,700 per Righteen-pound shells 
were turned out to the tune of 900 per cent 
per cent in 
story runs 


percentages 





cent. 


armistice 
1914; and so the 

The trench warfare supply department 
handled variety of supp! s 


against one 


\ugust, 


an Chormous 


| from fireworks and grenades to the heavy st 


shields, 
trench 
This 


helmets, 
apparatus, 
ammunition 
depart ment supplied 1,500,000 hel- 
in period SIX In 
December, 1916, the tonnage requirements 
amounted to 7,648 tons, while in June, 
1917, they reached 17,963 tons. 

In March, 1917, the high explosive out-| 
put was four times greater than in March, | 


form of bombs, also 
specialized 


mortars 


chemical 
and their 
steel 
of months 


nets one 





| nine-tenths of the total shell output was the 


& 


1916, and 28 times the output of March, | 
1915. During the war the optical output 
of England, which country had previously | 
depended, as had we, largely upon Ger- 
many for glass and mathematical instru- | 
ments had increased by 2,000 per cent. 

It has all been done at a tremendous 
cost, of course, both in money and in labor. 
The national munitions factories cost 
over $330,000,000 to erect and get started 
Grants of more than $80,000,000 have been 
made to private firms, besides a similar 
sum in buildings, tools, plants, ete., handed | 
over to private firms by the Ministry, that | 
they might work the faster and the better. | 

| 


National arsenals increased from three to 
more than 200—of what use to continue 
isolated figures? England jumped into the 
war with both feet and when she set her- | 
self to make her armies the best equipped | 
ind the most efficiently provided in the field 
she did it whole-heartedly, single-heartedly, | 
absolutely regardless of any other 
sideration. We in the United States are 
proud to think of what we did in a year, 
but sending two million men abroad from a | 
population of 110,000,000, big feat as it is, | 
does not bulk so large against putting an | 


con- 


army of 7,000,000 in the field from a} 
population of 40 or 50 million, and in| 
addition to supplying them, supplying | 


allies, including United States troops, with | 
much of what they fired and much of what | 
they fired from! 

This may not be the place to speak of the | 
women's part in munitions work—it 
properly belongs, doubtless, in a story on 
labor, but it should never be forgotten 
that at the time the armistice was signed | 


| 
work of women who prior to the war never | 


| 
leven saw a belt, a lathe, a tool or wore 
ov ralls 





It is with some timidity that the matter 
of labor statistics in munitions work are 
They differ so—they 
other! One department 


approached, so 


contradict each 


|says roundly that three million people are | 


employed in making munitions. Another | 
says it is two millions. Both are probably 
right, the larger figure including all civilian 
workers on war work, the smaller referring 
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electrical,rope, air 
plane. piano, pipe- 
organ. flat, hoops, 
bale-ties, tacks, 
nails. barbed wire, 
concrete wake -infore. « 








a month more planes than the entire} 


about 17 cents per SOLVINE BOILER PRESERVER 





The cost in the market when this | Warranted, without reserve, to 


srevent pitting and seale format 
Pamphlet on request. Money 


MFG. CO. . e@ 


remove boiler seale 
m 
back guarantee. 


Jersey City, N, J, 





Because the war is not yet ended, the] THE BRIDGEPORT CHAIN CO, 
Specialists in Small Wire Shapes &FlatStampings 


Bridgeport, 


Conn. 








terms. 
Write for Circul 





WELL? Pays* WELL 
Own a machine of your own. 


Many styles and sizes for al! purposes 


WILLIAMS BROS., 434 W. State St., Ithaca, N.Y. 


Cash or easy 
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Manufacturers, Stimulate 

the inventive faculties 

of your Engineers and 
Mechanics 


by making available to 
them a complete set of 
all patents — properly 
classified—which relate 
to your particular !ine 


The 


of work. 


will surprise you. 
can furnish such sets of 
patents in convenient 
form for ready refer- 


ence. Write our 


facturers’ Service 
Department. 
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EXTR ACT from the preface: 


4a brief for either the prohibitionist or those 
who wish to manufacture innocuous beverages at 


home, this little book is offered 


; 
its eatholicity will appeal at once to the ‘pros 
and the ‘antis’ for herein will be 
from strong wine to lemonade.”’ 


s00k is attractively bound. 
this book. The prohibitionists 


of health-giving beverages which can be made at 


home and the others want form 
require stills or other 
lery or the brewery. 

will be of interest to all. 


Send in your order to-day fer this very 


attractive book 
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riction-- 
Tran/mnizssion 





Will do more to eliminate the waste 
of power in machinery involving power 
transmission than any other mechanical 
device. This is especially true where 
qui k starts and sudden stops are neces- 
sary. Some place in your plant or prod- 
uct there may be a place where Rock- 
wood Friction Transmission will save 
you time and money Investigate it. 
Send for our 92 page book ‘Friction 
Transmission.” It is of great value to 
manufacturers, designers, and engineers. 
Please mention firm connection 


THE ROCKW®OOD MFG. CO. 
1904 English Ave. Indianapolis, Ind. 











insure maximum safety and minimum cost 
in safeguardi ng electrical circuits agai nst 
the fire and accident hazards of o verloads 
and short circuits. An inexpensive “Dr p 
Out’ Renewal Link restoresa blown Econ- 
omy Fuse to its original efficiency he 
Economy is a pioneer renewable fuse. As 

»mpared with the use of one-time fuses, it 
¢ tts annual fuse maintenar ce costs approx- 
i nate y &) per cent 

ECONOMY FUSE & MFG. CO. 

K neie and Orleans Ste. CHICAGO, TU. 8. A. 


2: e manufacturers of “‘ARKLESS the JN n Re 
ut Fuse with the 100 Guaranteed licate 


y famed Fuses are also made in Canada at Montrea| 
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NOVELTIES & PATENTED ARTICLES 
MANUFACTURED BY CONTRACT. PUNCHING DIES 
LIGHT AUTOMOBILE STAMPINGS 
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Machine Co. 
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32 PearlSt., Boston, Mass. U.S.A. 
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for Outrigger hoists. Faster than Elevators, and hoist 

irect from teams. Saves handling at less expense. 

Manufactured by VOLNEY W. ~~ & CO., Inc. 
Providence. R. L., 


ASBESTOS 


We are miners and shippers of Crude Asbestos in any 
oe. We produce all grades at our world famous 

ELL ASBESTOS MINES in Canada. We also card 
fibres, spin yarns, weave cloths, and make all sorts of 
Asbestos products 

For anything you want in Asbestos, turn to 
KEASBEY & MATTISON COMPANY 

OEPT. S-1 
AMBLER, PENNA, U.S.A 

Owners of the world's largest Asbestos Mines 











SOUTH BEND LATHES 


Established in 1906 


Over 19,000 South Bend Lathes in use 

For the Machine 

and Repair Shop 
LOW IN PRICE 

13 in, to 24 in, swing 

Straight or Gap- Bed» 


Send for free catalog giv 
ing prices on entire line 


South Bend Lathe Works 
421 Madison St., 
South Bend, Lud. 


a Tool Makers, Ex- 
rere & ge Work, etc. 


From 9-in. to 18-in. 
swing. Arranged for 
Steam or Foot Power, 
Velocipede or Stand- 
up Treadle. 

W. F. & J. Barnes Co. 
Established 1872. 


1999 Ruby Street 
Rockford, Ill. 
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!now claim first place in the electrical in- 
| dustry, 
{she can do on many accounts, but on none 





| Afriea 10 per cent of the world’s supply. 
| And now 
|from that country only to London! 
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Jonly to those supplies governmentally 
| classed as munitions, and perhaps excluding 
Admiralty laborers. However, there is 
one set of figures which comes fresh from 
the Ministry of Munitions which ought to 
be authentic, and which, because it illus- 
trates so wonderfully the growth of the 
munitions industry, one is tempted to 
give in full and in tabular form. Only no 
one reads tables of figures, so the table is 
omitted and the attempt made here to 
force the reader to absorb the story the 
numbers tell, by, as it were, sneaking them 
past his vigilance! 

In the beginning of the second quarter 
of the year 1915, which means of course, 
six months after war was declared, the 
government here had employed in both 
governmental and private establishments 
in the metal, chemical, explosives and 
rubber trades, but not including the Ad- 
miralty workers, not quite 600,000 people, 
in about the proportions of eight men to 
one woman. In six months more, or by 
October, 1915, the total was 1,003,000. 
but the women had almost doubled in 
j/numbers. By the end of the following year 
ithere were 1,648,000 of these munitions 
workers, of which 848,000 were women— 
more than six times as many as were at 
work 18 months previously. And on 
October Ist, 1918, just before the armistice, 








supplies were turned out by 2,049,000 
munitions workers of which more than a} 
third were women—1,319,000 men and| 
730,000 women. carefully | 
that these are not figures of either women | 
or men. civilian workers in England—but | 
of women and men munitions workers, | 
exclusive of the thousands on trains, trams, ! 
farms and in civilian factories. The} 
Ministry of Munitions confesses to have no 
very exact figures for 1914, but estimates 
that before the war about 50,000 men, and 
practically no women, did munitions work. 


Please note 


Great Britain will not be entirely without 
material reward. No one here’ thinks 
any sacrifice has been too great, any hard- 
ship worth mentioning, any dislocation of 
tradition too severe to undergo, now that 
Germany has been definitely brought to her 
knees. and the war won. One hears no 
complaint, no moaning, no expression of | 
regret that the “right little, tight little | 
island’’ has been turned wrongside out | 
and upside down socially, politically, 
economically, to “get on with the war”’ to} 
“carry on” to the successful accomplish- 
ment. But when at last the war disloca- 
tion is reset, England may well look to 
some of the fruits of her munitions work 
with a feeling that at least there is no great 
loss without some compensatory small 
gain. For instance, as a direct result of 
munitions campaign, Great Britain can 


over Germany and Austria. This 


more than on the production of mica. 
India produces 50 per cent, Canada 15 
per cent and what was German East 
Indian mica can be exported 

England now produces all the high speed 
tungsten steel she needs. In_ pre-war 
days the United Kingdom produced no 
ferrochrome, needed for certain 
Now one factory, driven by 
ovens in a quite American- 
utilization-of-waste-product manner, pro- 
duces enough to meet all the requirements 
of the kingdom. In pre-war days the 
United Kingdom used some 240,000 -tons 
of spelter annually, of which 77 per cent 
was imported from Germany, Belgium and 
Holland. The Australian concentrates are 
now, of course, diverted from Germany to 
the United Kingdom, with the result that | 
smelters are trebling in size. | 
Prior to 1914, 30,000 tons of potash were | 
imported annually, principally from the | 
Stassfurt mines. But England discovered 
she had 50,000 tons going to waste in dust | 
and fumes from blast furnaces, and nearly 
20,000 tons annually are now being re- 
covered and there is more on the way. 
England has learned a great many things 


steels. 
waste gas 




















“The Dictograph will cut out this 
confusion and running around” 


7 O7 


69VO 
of your employes’ time and lost motion into actual 


“With the Dictograph you can translate fully 


money,” 
‘And you 


said the Dictograph man. 


‘an do this without having your employes 


feel that you are demanding more than full value for 
every second the clock ticks.” 


Dictograph 


System of Interior Telephones 
Turns wasted time into productive effort 


How ? 

By enabling each department to 
get instant information from any 
other department without waiting 
for a switchboard connection; and 
at the same time— 

By giving the Executive, through 
the famous loud-speaking Master 
Station, the “right of way,” or ex- 
ecutive control; and— 

By enabling you, and your other 
creative executives, to hold con- 
ferences, dictate lette ‘rs, receive re- 
ports, give orders, talk to eallers 
without the necessity of any em- 
sloye or executive leaving his desk 
ee an instant. 


The Dictograph brings complete 
efficiency in inter-communication — 
why be satisfied with less? 


Let us show you—on your own 
desk—in your own office, bank, 
plant or factory—-how the Dicto- 
graph will simplify and expedite 
the work of every executive and 
employe in your organization. 

Check the coupon for 5-minute 
demonstration, or for interesting 
booklet, “An Essay on Executive 
E fficiency,”’ which will show you 
how to analyze your inter-com- 
munication problems, and how 
to lighten the burden of routine 
that tends to retard progress. 


DICTOGRAPH PRODUCTS CORPORATION, C. H. LEHMAN, President 


(Formerly General Acoustic Company) 


1352 Candler Bldg., 


220 W. 42nd Street, New York City 


Braneh Offices and Service Stations In All Principal Cities. 


Other Dictograph Products 
The Acousticon for the Deaf—The Aviaphone for Air 
Service— Lhe Dictograph for Secret Service—The Motor 
Dictograph for Closed Cars, Write for special circulars, 
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Dictograph for the Home 
The Dictograph marks the beginning of a new era in 
home. omforts and home organization. Write for spectad 
home folder (Architects, write for information.) 


‘Just touch a key and talk”’ 


Check one of the squares and mail to Dictograph Products Corporation 
1352 Candler Bidg., 220 West 42nd Street, New York City 


0 5-Minute Demonstration 





| Name —— 


L) Free Bookiet 





(Attach to your letterhead | for firm name “in address) 


——» <a atin ante aula 




























“VL. DOUGLAS SHOES ARE ALWAYS WORTH if 
THE PRICE PAID FOR THEM” i} 
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“THE SHOE THAT HOLDS ITS ZJSHAPE” 
$4.00 $4:50 $500 $6.00 $700 & $8.00 
F you have been paying $10.00 to $12.00 for fine 
shoes, a trial 2 ppo de ae you that for style, 
comfort and service W.L.Douglas $7.00 and $8.00 


shoes are equally as good and will give excellent 
satisfaction. Theactual value is determined and the 


rezail price fixed at the factory before W.L.Douglas f «__ i P~__se/ 
name and the retail price is stamped on the bottom.|\, — Boys’ |’, 
The stamped price is W. L. Douglas personal guar-} * emp ella 


antee that the shoes are always worth the ~~? $333.5084 
id for them. The retail prices are the same everywhere. 
hey cost no more in San Francisco than they do in New York. 


Stamping the price on every pair of shoes as a protection against high 
prices and unreasonable profits is only one example of the constant en- 
deavor of W.L.Douglas to protect his customers. The quality of W. L. 
Douglas product is guaranteed by more than 40 years experience in 
making fine shoes. The smart styles are the leaders in the fashion 
centers of America. They are made in a well-equipped factory at 
Brockton, Mass., by the highest paid, skilled shoemakers under the 
direction and supervision of experienced men, all working with an honest 
determination to make the best shoes for the price that money can buy. 

CAUTION— Before you buy be sure W.L_Douglas 

name and the retail price is stamped on the bottom 


and the inside top facing. If the stamped price 
has been mutilated, BEWARE OF FRAUD. 


President W.L.DOUGLAS 
J SHOFR COMPANY, 
163 SPAKK STRERT, 
BROCKTON - - MASS. 


oi); ABDONGPLALADERSNSRASADDAAaE FLUCAIL) 


Por sale by 106 W.L. Douglas stores and over 9000 
W. L. Douglas dealers, or can be ordered direct from 
factory by mail, Parcel Post charges prepaid. Write 
for Illustrated Catalog showing how to order by mail. 
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HOTEL DEWEY WASHINGTON, 


N order to meet after-war conditions the DEWEY HOTEL, situated 
in that exclusive residential section, at 14th and L Streets (5 minutes’ 
walk from the White House), has opened its doors to transient guests. 
For many years the Dewey has been the official residence of Senators and 
those prominent in official life of the Capital. The accommodations are limited, 
and only those whose presence will be compatible with its clientele will be ae- 


cepted. It will be best to make reservations by letter. 
Room tariffs, illustrated brochure, restaurant charges and other informa- 
‘ ma re sec ed by ting : : : , — 
tion may be secured by writing PRANK P. FENWICK 











“*The House 
of 
Taylor’’ 









HOTEL MARTINIQUE 


BROADWAY, 32d & 33d STS. 
NEW YORK 600 
ROOMS 


400 BATHS 


One Block from Penna. Station. 
Baggage Transferred Free 





Equally Convenient for Amusements, 
Shopping or Business 





Direct Entrance to B’way 
Subway and Hudson 


Rates:—From $2 Per Day 


A SPECIALTY 
155 PLEASANT ROOMS With Private Bath 


$3 Per Day 


The Martinique Restaurants Are Well Known for Good 
Food and Reasonable Prices 
























SCIENTIFIC AMERICAN 


about faetory work she never knew, or if 
she knew, would not use, before. The 
mechanical conveyor, the electric truck and | 
the standardized | 


trailer, the shop sled, 


output, the health and condition inspec- |’ 


tion for workers, are cases in point—not | 
that she did not know of them in pre-war | 
days, but that they were not universal— | 
as they now are, | 

One feels totally inadequate to under- | 
stand, let munitions 
program which at 
home as the armies in the field which de- 

abroad. 
a picture 


alone describe, a 


has been as immense 


manded it have been immense 
But a figure here, 
there, a worker in overalls trundling a truck 
of shells who should be trundling a baby 
one sees old men, crippled men, men in ill 
health, all with 


SCCS 


one looks at 


a sniile, making shells and 
guns to whom the 
trade union has been but a step below the 
hours the 


one workmen 


church in) veneration, working 


trade union never sanctioned, side by side 





| too tivht tor they 


and doing it 
the war’’ 
where were fields 


girls 
with 


and 
on 


dilutees”’ 
willingly to “get 
sees huge factories built 


with 
one 
and parks and waste enormous 
plants and the homes for the workers con- 
structed almost overnight, and one sweeps 
ad- 


even if he comes 


Spaces, 


one’s hat from one’s head in hearty 
miration and a little awe 
from a country where such things are com- 


monly done as a part of the romance of 
industry —at the spirit, the courage and the 
single-minde ess which “carried on 


such a successful and such a magnificent 


industrial effort 


Substitutes for Belting in Germany 


I 


mans to imvent curtous 
ing to the War Trade Intelligence Depart- 
reat) Britain, which been 
investigating the enemy's Beits 
were found that had been made of paper 
tissue or hair yarn 

If very strong yarn in chain- 
stitch only one layer was required, whereas 
weaker yarn had to be twisted together in 
several layers. It 
the belt with leather or tin, otherwise the 
edges wore away rapidly. 

Driving belts of 
together or rolled inside one 


ACK of leather for driving-belts and 
4 of oil for lubrication caused the Ger- 
ubstitutes, aceord- 
ment of ¢ has 


secrets, 


was used 


was advisable to edge 


tissues sewed 


another were 


made 


exceedingly resistant and stronger in the 
The was slight and they 
could be mended This kind was 
made mostly of spun flax, hemp, or paper 


iriction 


edges. 


easily . 


varn. rhose of the last kind, which were 
plaited or knitted, had no transversal 
threads which serve to make the edges 
strong 


Cellulose material was used for medium- 
sized machinery, but care had to be taken 
in putting them on, and not to pull them 
could not much 
The varn belts were also woven 
which was flattened 
cotton 


resist 
tension. 
or knitted in tube form 
out afterward and sewed together: 


or paper was used mostly in such cases. 
They proved very useful substitutes for 
leather. 

Phe Textilose-Epata belts consisted of 


st purate ly twisted jute or cotton threads. 


They proved to have great flexibility and 
elasticity, each fiber bore a part of the 
tension, and there was no giving away at 
the edges 

Phe former rubber and = balata’ belts 
have given place to ones of substitute 
rubber Phe newer material proved to 
res melting when heat was caused by 
Iriction The main drawback was that it 


could not stand much tension. 
At the Leipzie exhibition a new belt was 


shown comprising the following: The chain 


made of horse-hair or wire; the’ eros 
thre id of old cotton, typha, or peat fiber, 
the belt so formed being thickened with 
tar. These driving belts were only sup- 


plied retail in exchange for a form testifying 
to the need of them. 

In a wool weaving works, it was reported, 
the thick canvas driving belts, which 
substituted leather ones, had been found | 
satisfactory since they did not suffer any | 
more breakages than leather. However, 


{they could not be repaired so often. 


| practical knowledge this pursuit 


April 12, 1919 


NEW BOOKS, ETC. 


MakiNa. Including Workshop 
Practice, Design and Construction of 
Models. Edited by Raymond Francig 
Yates, Editor of Everyday Engineering 
Magazine. New York: Scientific Amer- 
ican -Publishing Co., 1919. Svo.; 400 
pp.; 303 engravings. Price, $3. 

The creation of true working models is not toy- 
making, it is engineering in miniature; but the 
confers is far 
being knowledge in miniature. It is im- 
possible to construct a model locomotive, for 
example, without knowing every detail of the 
physiology and functions of a real locomotive; 
successful construction demands a familiarity 
with steam engineering, with blueprint reading, 
and with the art of the mechanic. It is the best 
conceivable training for big work, training that 
the most conscientious transfer of ideas to draw. 
ing paper cannot approach in educative value, 
Every conceivable mechanical movement may 
be employed, and inventors find spare time spent 
in reproductive work by no means time lost, 
Such work should be more widely used in manual 
training classes and technical schools as an im 
portant means toward the education of the 
embryo engineer. The maker of actual working 
models is often of the greatest service to hig 
country, and men prominent in walks of lif. 
remote from the mechanical fleld have broadened 
their minds and strengthened their faculties y 
engaging in this fascinating work in their leisure 
hours, finding at the same time rest, recuperation, 
and a deeper interest in life. “‘ Model Making,” 
the only book devoted to the real art of engineer- 
ing in miniature, sets a standard that will be hard 
indeed to surpass. In languaze that may readily 
understood by the merest amateur, it pro- 
gresses from first principles and simple combina 
tions to instructions, short-cuts, and apparatus 
that only the experienced can fully take advantage 
of, and that will be new to most workers in metalj 
The directions and drawings are complete to the 
finest detail and there are help and inspiratio 
at the turning of every page. The first part of 
the volume will be a revelation to the inexperk- 
enced. It depicts the ideal workshop, shows how 
the man of limited resources may install it in the 
cellar or the attic, and treats of its lighting, heat- 
ing, ventilation, power-driven machinery, and 
tool equipment. It familiarizes the student with 
lathes and lathe work, drills and drilling, soft and 
hard soldering, hardening and tempering, and 
the use of abrasives. How many mechanics can 
make their own patterns’ The chapter on 
pattern making is a complete treatise in itself, 
while that on electro-plating describes a process 
of the greatest importance to the preservation and 
appearance of the finished work, and one that is 
by no means as costly or intricate as is- usually 
supposed. The second part of the volume is 
devoted to the actual construction of numerous 
models, a chapter to each. Here is found a mine 
of suggestion for the model maker, from the 
simple slide crank steam engine and the single 
cylinder marine engine to the caterpillar tank and 
the siege gun. Among other interesting pieces of 
mechanism are a flash steam plant for large 
model airplanes, a steam turbine, various boilers 
and their fittings, a record-breaking hydroplane 
with a speed in excess of thirty miles an hour, & 
lake freighter, a submarine with radio control, 
an electric derrick crane, a gas engine, steam and 
electric locomotives, and a railroad. 
Illustrations of a high order of merit make these 
descriptions complete and every feature plain. 
Many pages of detail drawings are given, impor 
tant parts or assembled parts are shown from one 
or more viewpoints, and always there is a photo 
graphic reproduction of the finished machine. 
Some of the ablest model makers of this country 
and England divulge their experience and methods 
in this satisfying manual. The helpfulness, skill 
and clarity so manifest in the new work to evea 
a casual inspection will raise up for it a host of 
friends, and among the few choice volumes upon 
which the earnest craftsman depends for unfailing 
aid and inspiration it will soon make itself indis- 


Mone. 


from 


be 


gyroscope 


pensable 

Tue BLvUEJACKET’S MANUAL United 
States Navy. By Lieut. Norman R. 
Van der Veer, U. S. N New York: 
The Sherwood Company, 1918. 12mo.; 


SO7 pp.; illustrated. Price, $1.25. 

Now in its sixth edition, this excellent manual 
gives exactly the knowledge that should be in the 
possession of every bluejacket Part | addresses 
itself to every man aboard ship, Part II to seamea 
of the second class, Part III to the higher ratings 
of seamen branch, Part IV to chief petty officer. 
and Part V to men of special-ratings. . Rwev 
phase of life, discipline and training is minutely 
dealt with, from athletics to ordnance. 
gunnery. The wealth of detail would ‘be? 
wildering, except for its careful arrangement 
the facility offered by the classified ifidex. ;What 
the service offers, and how to make the best & 
opportunities, is distinctly explained. 














OUTLINE OF CYLINDER GRINDER DRIVE 


Driving Pulley co" 
Driven Pulley 


Speed 
Power 


the? CE 
5 A. 


Pulley Faces 


Specified GOODYEAR BELT 


2° SPly Glide Construction 


BRACKEN CYLINDER GRINDING SHOPS 


Sait Lake City, Ul alae 








Copyright 1919, by The. Goodyear Tire & Rubber Co 


High Speed Grinding—and the G.T.M. 


Harry L. Bracken in Salt Lake City used to have what he of plies. He prescribed these to fit the conditions and 


called a champion belt eater. It was a high-speed cylinder 
grinder with an old style drive. It cost a hundred dollars a 
year to keep that one little machine belted. The highest 
priced belts lasted only six or seven weeks—some only two 
weeks. As soon as their joints went bad, the belts were 
practically done; for the mile-a-minute speed of that drive 
and the reverse over an idler, made durable repairs almost 
impossible, Occasionally the joints did hold and those were 
the times when six or seven weeks’ service was obtained. 
One day our Mr. Le Masters, a G. T. M.—Goodyear 
Technical Man—called and explained to Mr. Bracken the 
Goodyear idea of selling belts to meet conditions and not 
as a hardware man sells nails. He explained the Good- 
ear Plan of accurate diagnosis of all drive conditions 
les prescribing the proper Goodyear Belt. Mr. Bracken 
listened, felt he couldn't possibly do any worse than he 
was doing, and took Mr. Le Masters to his belt-devouring 
cylinder grinder. 
The G. T. M. studied the drive, measured the pulleys, 
measured the speed—and then studied the pulley faces 
carefully. He found that they were the kind that Glide 
Belting is especially designed to serve—so all that remained 
of his problem was the length, the width and the number 


BELTING - PACKING 





Mr. Bracken signed the order for a Goodyear Glide Belt, 
costing much less than the kind he had been using. The 
belt came and, of course, didn’t have to wait long. k 
was installed November |8th. It has outlasted every other 
belt and at the time this advertisement goes to press, 
it is still running 


The G. T. M.’s service and Goodyear Belting have done 


more than cut belting costs. The grinder runs more quietly, 
does better work, is much easier on bearings, and a 


ing to Mr. Bracken is like a different machine. He has 
since had the proper Goodyear Belts installed on all grind- 


ing spindles, 


If you have a belt-devouring drive that is eating too 


many dollars, ask a G.T.M. to call. He'll do it without 
charge when next he is in your vicinity. There are many 
of them—all trained in the Goodyear Technical School— 
all with experience in plants similar to yours—all selling 
belts to meet conditions and not as a grocer sells sugar. 
The G. T. M.’s services are free simply because the save 
ings they effect for purchasers are so considerable that a 
gratifying volume # business from the plants served is 


certain to come to us within a few years. 
THE GOODYEAR TIRE & RUBBER COMPANY, AKRON, OHIO 


HOSE:-VALVES 

















Building GMC 
Truck Confidence 


The man who owns a GMC Motor 
Truck may well look upon it with 
the same degree of confidence he 
once placed in its predecessor, the 
horse, his faithful friend. 


Whether it be a single GMC Truck 
or a fleet, the owner finds untold 
satisfaction in his confidence that 
his work will be well done. 


During the years since GMC 
Trucks were put on the market 
there has grown up among GMC 
owners everywhere just such a 
feeling. 


There is a good reason for it. GMC 


Trucks from the very first were 
built to be inherently good- Good 
for their own sake. 


No GMC Truck was ever built to 
meet a price. 


The GMC ideal has been to build 
the best truck possible in a partic- 
ular size, for a particular kind of 
work, 


That is why, as a result of proof 
of performance, the reputation of 
GMC Trucks for reliability and 
plain honest quality is rapidly 
growing. 


Let your next truck be a GMC. 


GENERAL MOTORS TRUCK CoO. 
Pontiac, Michigan 


Branches and Distributors In Principal Cities 


biter, | 
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